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MYOCARDIAL DISEASE
Global LGE on CMR is a helpful 
prognostic indicator in patients 
with AL cardiac amyloidosis.  5
CORONARY HEART 
DISEASE

“ This is an exciting period for 
imaging in cardiovascular disease, 
and T1 mapping continues to 
generate much enthusiasm as a 
developing technique with the 
potential for having substantial 
clinical impact on diagnosis and 
management strategies.  6
CONFERENCE
CHEST
A gas-driven pump is used to 
deliver prostacycline in patients 
with severe PHTN  10
Long-term mechanical 
ventilation is e� ective in 
children with PHTN  11
Balloon pulmonary 
angioplasty reduces mean 
pulmonary arterial pressure 
to ≤30 mmHg  12
INTERVENTIONAL 
CARDIOLOGY
Not only does guideline-based 
therapy for acute myocardial 
infarction improve 30-day 
survival, it also results in a 
sustained benefi t in survival that 
can be observed as far out as 
17 years.  15

OPINION

Practice trumps 
theory, and 
pursuit of “hard” 
clinical endpoints 
should and 
must remain 
the bedrock of 
informing our 
interventions to 
manage patients’ 
cardiovascular risk
Dr Peter Libby  4

Tissue factor gene expression has been shown to be 
increased in patients with chronic thromboembolic 
pulmonary hypertension.  3

Tissue factor and 
infl ammatory 
cytokines may 
play a role 
in chronic 
thromboembolic 
pulmonary 
hypertension

Pulmonary artery pressure-guided 
heart failure management reduces 
30-day readmissions
Circ Heart Fail

Pulmonary artery pressure-guided HF 
management in US Medicare-eligible 
patients led to a 49% reduction 
in total HF hospitalisations and a 
58% reduction in all-cause 30-day 
readmissions.  3

Rare mutation in ASGR1 is associated 
with a reduced risk of CAD
N Engl J Med

Less is more when it comes to the 
activity of the asialoglycoprotein 
receptor (ASGR1). ASGR1 
haploinsuffi  ciency was associated with 
reduced levels of non-HDL cholesterol 
and a reduced risk of coronary 
artery disease.  6

Novel method for earlier detection 
of phrenic nerve injury during 
cryoballoon ablation
Heart Rhythm

Recovery from PNP improved from 
months to hours post-operatively 
by utilising an improved method 
of pacing with the 
minimum output.  8

Increased incidence of ventricular 
arrhythmias in patients with 
advanced cancer and ICDs
JACC Clin Electrophysiol

One-third of patients who had 
received ICDs developed ventricular 
arrhythmia after a diagnosis of cancer. 
The incidence was signifi cantly 
higher in those with advanced 
metastatic disease.   14
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Dear reader,

Welcome to our first issue 
of PracticeUpdate Cardiology, 
providing you with quality 
news articles and conference 
coverage and alerting you 
to the key evidenced-based 
research which matters most 
in your clinical practice: 

• expert opinions from 
leaders in your specialty

• journal article reviews, 
selected and with 
comments from key 
opinion leaders

• conference news coverage 
on research breakthroughs 
from the top conferences 
around the world

• timely, relevant 
research news.

Our research tells us that 
you wanted something 
more. We’ve done just that.

Do you like what you see? 
Do you have a suggestion 
of how we can improve 
further? Let us know at 
news.au@elsevier.com 
and request a digital copy, 
while you are there.

PracticeUpdate Cardiology  is 
produced in Australia from 
Elsevier Australia’s editorial 
team with news content 
from Elsevier’s global 
team at PracticeUpdate.
com. Check it out.

Enjoy this first issue,

Anne Neilson,  
Managing editor,  
PracticeUpdate Cardiology
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Thrombosis and inflammation are two major 
factors underlying chronic thromboembolic 
pulmonary hypertension, says Dr Minxia 

Yang, MD, of the First Affiliated Hospital of Fu-
jian Medical University, Fuzhou, China.

Tissue factor, C-reactive protein, tumour ne-
crosis factor α, and monocyte chemoattractant 
protein 1 may play critical roles in the process of 
chronic thromboembolic pulmonary hypertension 
thrombosis and pulmonary vascular remodelling.

Dr Yang and colleagues enrolled 10 patients 
with a confirmed diagnosis of chronic thrombo-
embolic pulmonary hypertension, 20 with pulmo-
nary thromboembolism, and 15 with other types 
of pulmonary hypertension, along with 20 healthy 
control subjects.

The immunoturbidimetric method was used 
to determine the plasma content of C-reactive 
protein. Plasma levels of tumour necrosis factor α, 
monocyte chemoattractant protein 1, and tissue 
factor antigen were measured by enzyme-linked 
immunosorbent assay. Tissue factor activity was 
measured by the chromogenic substrate method. 
Percoll density gradient centrifugation was used 
to separate peripheral blood mononuclear cells 
from plasma.

The level of monocyte tissue factor mRNA 
was examined by reverse transcriptase polymer-
ase chain reaction. Correlations between these 
indices above were analysed.

In patients with chronic thromboembolic pul-
monary hypertension, expression of C-reactive 

protein, tumour necrosis factor α, and monocyte 
chemoattractant protein 1 was significantly higher 
than in controls.

Levels of tissue factor activity, tissue factor 
antigen, and tissue factor mRNA in monocyte 
cells were increased in patients with chronic 
thromboembolic pulmonary hypertension vs 
control subjects. Only tissue factor antigen and 
tissue factor mRNA levels differed significantly.

In patients with chronic thromboembolic pul-
monary hypertension, levels of C-reactive protein, 
monocyte chemoattractant protein 1, and tumour 
necrosis factor α correlated significantly with the 
level of tissue factor antigen in plasma.

Dr Yang concluded that tissue factor gene ex-
pression was shown to be increased in patients 
with chronic thromboembolic pulmonary hyper-
tension, suggesting that blood-borne tissue factor 
mainly comes from mononuclear cells. Tissue fac-
tor expression correlated significantly with levels 
of C-reactive protein, tumour necrosis factor α, 
and monocyte chemoattractant protein 1. These 

factors may play an important role in the devel-
opment of chronic thromboembolic pulmonary 
hypertension via the inflammation-coagulation-
thrombosis cycle.

The increase in tissue factor expression in the 
plasma of patients with chronic thromboembolic 
pulmonary hypertension, partly due to an increase 
in monocyte tissue factor mRNA levels. Monocyte 
tissue factor plays a key role during the process of 
chronic thromboembolic pulmonary hypertension 
thrombosis.

At the same time, the inflammatory factors C-
reactive protein, tumour necrosis factor α, and 
monocyte chemoattractant protein 1 increased in 
the plasma of patients with chronic thromboem-
bolic pulmonary hypertension and correlated with 
mean pulmonary artery pressure, indicating that 
they are involved in the pathogenesis of chronic 
thromboembolic pulmonary hypertension and 
determine disease severity.

Moreover, high expression of tissue factor cor-
related with expression of the inflammatory factors 
C-reactive protein, tumour necrosis factor α, and 
monocyte chemoattractant protein 1 in patients with 
chronic thromboembolic pulmonary hypertension.

Tissue factor, C-reactive protein, tumour ne-
crosis factor α, and monocyte chemoattractant 
protein 1 may not be attractive molecules to use in 
screening for chronic thromboembolic pulmonary 
hypertension. These factors may, however, hold 
value in determining prognosis. The prognostic 
value of tissue factor, C-reactive protein, tumour 
necrosis factor α, and monocyte chemoattractant 
protein 1 was not evaluated in this study. 

EMCN061601

Tissue factor and inflammatory cytokines may play a role 
in chronic thromboembolic pulmonary hypertension

Editor’s pick
JOURNAL SCAN 
Heart failure management guided by pulmonary artery pressure reduces 30-day readmissions
Circulation: Heart Failure

Take-home message
• This was a randomised study of 245 US Medicare-eligible and compliant participants from the CHAM-

PION trial. A permanent cardiac micro-electromechanical system (MEMS)–based pressure sensor was 
implanted in the pulmonary artery, and the impact of heart failure care guided by pulmonary artery 
pressure on 30-day readmissions was assessed. Medication changes in the treatment group were 
based on uploaded pressures made available to investigators, whereas, in the control group, changes 
were based on symptoms and daily weights. In the 515-day post-implant follow-up, significant decreases 
were observed for the overall rate of heart failure hospitalisations (49%; P < 0.0001) and all-cause 30-day 
readmissions (58%; P = 0.0080) in the treatment group compared with the control group.

• Reductions in the overall rate of hospitalisations and all-cause 30-day readmissions occurred in individu-
als who underwent pulmonary artery pressure–guided treatment for heart failure.

Dr Douglas L Mann 

The CHAMPION trial was a landmark randomised con-
trolled single-blind study of 550 patients with NYHA 
class III heart failure (HF) who had a HF hospitalisation 
within the prior year. All patients in the CHAMPION 
trial underwent implantation of a proprietary ambu-
latory pulmonary artery (PA) pressure monitoring 
system (CardioMEMS™) and were then randomised to 
the active monitoring group (PA pressure-guided HF 
management on top of standard of care) or to the blind 
therapy group (HF management by standard clinical 
assessment) and followed for a minimum of 6 months. 
The CHAMPION trial showed that adjusting medical 
therapy based on PA pressures resulted in improved 
clinical outcomes in patients with both HFrEF and HF-
pEF. To determine whether the PA pressure-guided HF 
management was effective in a subset of Medicare-
eligible patients in the CHAMPION trial, Adamson and 
colleagues conducted a retrospective analysis of the 
HF admissions over 13 months of follow-up in patients 
>65 years of age at the time of PA catheter insertion.

Adamson et al showed that there was an approximate 
50% reduction in overall HF hospitalisations and an 
approximate 60% decrease in 30-day readmission 
rates in the treatment group. Given that the Medicare-
eligible patients represented approximately 45% of 
patients enrolled in CHAMPION, the results of this 
non-prespecified retrospective analysis are not that 
surprising, insofar as the primary results of the entire 
follow-up period (mean 15 ± 7 months) for all of the 
patients in the CHAMPION trial showed that there was 
an approximate 40% decrease in HF-related hospi-
talisations. What is new in the most recent analysis 

by Adamson is the reduction in 30-day readmission 
rates in the Medicare-eligible patients who received PA 
pressure-guided HF management. Given that the Hos-
pital Readmissions Reduction Program requires CMS 
to reduce payments to hospitals with excess readmis-
sions for HF within 30 days, this finding is potentially 
very important. The authors also state that one of the 
compelling reasons to perform the subset analysis 
on Medicare-eligible patients is that older patients 
“stereotypically” don’t interact well with technologies 
and are under-represented in clinical trials.

This argument is specious for two reasons. First, the in-
clusion criteria for the CHAMPION protocol allowed for 
enrolling Medicare-eligible patients, so the CHAMPION 
investigators had to have made a prior assumption 
that this population would be tech-savvy enough to 
interface with the PA-catheter monitoring device in 
order to be enrolled in the treatment arm of the trial. 
Second, the incidence of HF increases as a function of 
increasing age; accordingly, Medicare-eligible patients 
are exactly the types of patients who one would want 
to enrol in HF trials. Indeed, the mean age of the NYHA 
class II–IV HFrEF patients enrolled in the recent PARA-
DIGM trial, which led to the rapid US FDA approval of 
ENTRESTO (LCZ696), was 63 ± 7 years.

In summary, the interesting post hoc analysis of the 
CHAMPION trial by Adamson and colleagues does add 
incrementally to our knowledge regarding the impor-
tance of monitoring intracardiac PA pressures, espe-
cially with respect to demonstrating decreased 30-day 
HF rehospitalisation. Given the current pressures on 

cost containment in healthcare systems, one would 
hope that the authors will also perform a future eco-
nomic analysis on the overall impact of monitoring PA 
pressure on Medicare reimbursement for HF patients 
in order to better determine whether the cost of im-
planting the CardioMEMS device is offset by the cost 
savings from preventing hospitalisations, which is the 
question that we need to ask as well.

Abstract
BACKGROUND This study examines the impact of pul-
monary artery pressure-guided heart failure (HF) care 
on 30-day readmissions in Medicare-eligible patients.

METHODS AND RESULTS The CardioMicroelectrome-
chanical system (CardioMEMS) Heart Sensor Allows 
Monitoring of Pressures to Improve Outcomes in New 
York Heart Association Class III Heart Failure Patients 
(CHAMPION) Trial included 550 patients implanted 
with a permanent MEMS-based pressure sensor in the 
pulmonary artery. Subjects were randomised to a treat-
ment group (uploaded pressures were made available 
to investigators) or a control group (uploaded pressures 
were not made available to investigators). This analysis 
focuses on the 245 Medicare-eligible subjects for whom 
compliance with daily transmissions was 93% compared 
with 88% for the overall population. Medications were 
changed more often in the treatment group using 
pressure information compared with the control group 
using symptoms and daily weights alone. During the 
515 days follow-up after implant, the overall rate of HF 
hospitalisations was 49% lower in the treatment group 
(60 HF hospitalisations, 0.34 events/patient-year) com-
pared with control (117 HF hospitalisations, 0.67 events/
patient-year; hazard ratio 0.51, 95% confidence interval 
0.37–0.70; P < 0.0001). Of the 177 HF hospitalisations, 
155 qualified as an index HF hospitalisation. All-cause 
30-day readmissions were 58% lower in the treatment 
group (0.07 events/patient-year) compared with 0.18 
events/patient-year in the control group (hazard ratio 
0.42, 95% confidence interval 0.22–0.80; P = 0.0080).

CONCLUSIONS Pulmonary artery pressure-guided HF 
management in Medicare-eligible patients led to a 
49% reduction in total HF hospitalisations and a 58% 
reduction in all-cause 30-day readmissions.
Pulmonary artery pressure-guided heart failure 
management reduces 30-day readmissions Circ 
Heart Fail 2016;9:e002600, PB Adamson, WT Abra-
ham, LW Stevenson, et al.

   Tissue factor gene expression was 
shown to be increased in patients with 
chronic thromboembolic pulmonary 
hypertension, suggesting that blood-
borne tissue factor mainly comes from 
mononuclear cells
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 EXPERT OPINION 

Another crack in the HDL edifi ce
BY DR PETER LIBBY 

Recent data have shoved the “HDL hy-
pothesis” to the ropes. High-density 
lipoprotein cholesterol (HDL-C) con-

centrations in plasma indubitably and consist-
ently correlate inversely with cardiovascular 
events in observational studies. Yet, strong 
human genetic data that have emerged from 
recent analyses cast serious doubt on the cau-
sality of HDL-C as a protective factor against 
cardiovascular events in humans. Moreover, 
multiple pharmacologic manipulations that 
raise HDL-C have failed to reduce cardiovas-
cular events in superbly conducted large-scale 
clinical endpoint trials. Agents that raise HDL, 
but that fail to reduce cardiovascular events 
in such trials, include fi bric acid derivatives 
(fenofi brate; ACCORD), nicotinic acid (AIM-
HIGH and HPS-2/THRIVE), and all three 
inhibitors of cholesteryl ester transfer protein 
(CETP) for which we have outcome data. At 
present, the most recent disappointment, com-
municated by Eli Lilly on October 12, 2015, 
informed the community of the halting of a 
large cardiovascular outcomes trial with the 
CETP inhibitor evacetrapib for apparent futil-
ity. Merck announced on November 13, 2015, 
that it was continuing the outcome study with 
a fourth CETP inhibitor, anacetrapib.

The fi eld of clinical lipidology has struggled 
to come to terms with the paradox of an enor-
mous preclinical and epidemiologic database 
suggesting that raising HDL should reduce 
cardiovascular events in face of the consistent 
failure of such strategies in well-powered and 
well-performed outcome trials. Given the con-
sistency and magnitude of the observational 
and in vitro mechanistic database, many have 
argued that HDL-C does not capture the 
biological functions of HDL species or the 

properties of particular subclasses of these par-
ticles. HDL shows considerable heterogeneity 
in both structure and function. In particular, 
“nascent” relatively cholesterol-poor particles 
known as “pre-beta HDL” may function to 
siphon cholesterol from cells more effec-
tively than other classes of HDL. Thus, the 
subpopulation of pre-beta HDL, rather than 
total HDL-C, might refl ect better the ability 
to function in “reverse cholesterol transport,” 
removing cholesterol from macrophages, a cell 
type that when loaded with cholesterol may 
contribute to the mischief of atherogenesis 
and the clinical complications of this disease. 
Hence, the ability to measure HDL subclasses, 
and more importantly their ability to function 
in reverse cholesterol transport, has garnered 
enormous interest.

In vitro assays can indeed assess the ability of 
HDL to remove cholesterol from macrophage-
like cells labelled with radioactive cholesterol. 
Advanced biochemical testing can quantitate 
the pre-beta HDL particles considered most 
likely to effect reverse cholesterol transport. 
Nicholls and colleagues, in work with the labo-
ratory of Rader (which has championed the in 
vitro assays of HDL function in cholesterol 
effl ux from cells), have just published a very 
important and methodologically sound study 
in this regard. These investigators measured 
concentrations of pre-beta HDL and choles-
terol effl ux function in blood specimens de-
rived from patients treated with evacetrapib. 
They documented substantial increases in 
pre-beta 1-HDL of >30% with doses of eva-
cetrapib used in the recently halted clinical 
endpoint trial. They further found that evace-
trapib treatment increased cholesterol effl ux 
capacity from macrophage-like cells by about 

a third to a half, depending on the particular 
assay conditions. Thus, not only did this CETP 
inhibitor augment the very species of HDL 
thought to participate most prominently in 
reverse cholesterol transport, but also actually 
augmented cholesterol effl ux capacity in vitro.

In the current context, these new data 
contribute to the confusion regarding HDL 
raising as a therapeutic strategy in preventing 
atherosclerotic events. Going well beyond mere 
HDL-C measurements by assaying quantitative 
and qualitative aspects of HDL widely believed 
to provide clinical benefi t, the results of this 
new study would enhance the expectation that 
patients treated with evacetrapib should show 
reduced cardiovascular events. While we await 
details regarding the recently terminated clini-
cal trial, from what we know today, there ap-
pears to be a shrinking dissociation between in 
vitro assessment of HDL properties considered 
important in mechanisms of benefi t of HDL 
raising and clinical outcomes.

The particular aspects of HDL structure 
and function reported in this important paper 
by no means exhaust the possibility that other 
species of HDL for the manipulation of the 
functional properties of HDL or its prominent 
component apolipoprotein A1 (ApoA1) might 
yet yield clinical benefi t. The abundance of 
the data regarding potential benefi ts that ac-
crue from high HDL render further research 
in this fi eld compelling, particularly in an era 
in which low-density lipoprotein cholesterol 
(LDL-C) control has advanced spectacularly. 
Yet, the current disappointment and the failure 
of functional tests of cholesterol effl ux capacity 
to correlate with clinical benefi t provide another 
sobering reminder that biomarkers of risk do not 
always constitute causal risk factors.

While recent genetic and functional data cast 
doubt on the protective effects of HDL-C eleva-
tion, in contrast, accumulating epidemiologic, 
mechanistic, and genetic data do support the 
atherogenicity of triglyceride-rich lipoproteins 
and the associated apolipoprotein C3. HDL 
and triglyceride concentrations tend to vary in-
versely; that is, high triglyceride concentrations 
often accompany low HDL and vice versa. For 
decades, investigators have found that adjusting 
triglyceride concentrations for HDL attenuates 
their correlation with cardiovascular risk. Such 
analyses have caused many to discard triglyc-
erides as a causal risk factor. As I proposed 
in recent commentary (“Triglycerides on the 
Rise: Should We Swap Seats on the Seesaw”), 
perhaps we have confused the dependent and 
independent variable in such analyses, and lost 
our way by adjusting triglycerides for HDL, 
rather than the other way around.

We can draw several important conclusions 
from this state of affairs. First, no matter how 
compelling, observational data and biologi-
cal plausibility do not necessarily predict the 
ability of a therapeutic manipulation of a 
biomarker to alter clinical outcomes. Second, 
we cannot forsake the arduous undertaking 
of large-scale clinical endpoint trials to evalu-
ate novel therapeutics. The properly powered 
clinical trial provides the “acid test” for our 
conjectures, suppositions, and pet hypotheses. 
Practice trumps theory, and pursuit of “hard” 
clinical endpoints should and must remain 
the bedrock of informing our interventions to 
manage patients’ cardiovascular risk. 

Peter Libby MD is Chief 

of Cardiovascular 

Medicine, Brigham 

and Women’s Hospital, 

Boston, Massachusetts; 

Mallinckrodt Professor 

of Medicine, Harvard 

Medical School, Boston, Massachusetts.

 EXPERT OPINION 

What is a reasonable time lapse aft er 
a prior stroke for alteplase?
BY  DR JAMES C. GROTTA 

Many of the so-called “exclu-
sions” for stroke treatment 
with tPA are over 2 decades 

old and are derived directly from the 
inclusion/exclusion criteria of the origi-
nal NINDS tPA stroke studies. These 
criteria were based on logic but few 
data and chosen very conservatively, 
primarily to minimise the risk of post-
tPA bleeding. One that persists in both 
American and European guidelines is 
the 3-month rule for prior stroke as ex-
amined in a paper by Michal Karlinski 
and colleagues, published at the end of 
last year in Stroke.

 Post-marketing databases give us 
the opportunity to examine how tPA is 
used in reality. The SITS registry is one 
of the best of these databases and was 
used by Dr Karlinski and his group to 
explore the risk of treating patients who 
had had a prior symptomatic cerebral 
infarct within 3 months of a later stroke. 
Incidence of symptomatic haemorrhage, 
death, and clinical outcome after tPA 
was no different in the 249 patients (2% 
of all tPA-treated patients in the registry) 
with prior stroke compared with patients 

who had no prior stroke, after adjust-
ment for baseline differences in stroke 
severity, age, and other comorbidities.

There is a general sense among many 
clinicians that tPA should be withheld 
from “fragile” patients – that is, the 
elderly, previously disabled, and those 
with severe strokes. However, data from 
virtually all studies, including the Kar-
linski study, would argue the opposite. 
Because these patients will have such 

poor outcomes without treatment, tPA 
offers them the only option to regain 
an independent life. In the Karlin-
ski study, 28% of patients with prior 
stroke were disabled and had more 
comorbidities, yet almost half ended 
up with a good outcome (mRS <2). 
Of course, clinical judgment should 
always prevail; the patients treated 
in the study were not randomised 
and undoubtedly were selected by 
clinicians as being “good” tPA can-
didates despite their prior stroke. 
Furthermore, this study provides no 
information on how soon after prior 
stroke tPA can be given. Presumably, 
most patients were treated toward the 

end of the 3-month interval. Biologically, 
the risk of bleeding from tPA should be 
related to disruption of the blood-brain 
barrier. This could probably last weeks 
after a stroke and might be more accu-
rately gauged by looking for swelling or 
contrast enhancement on brain imaging 
than by simply counting the number of 
days elapsed. In my opinion, a 3-week 
rather than 3-month threshold is more 
reasonable. 
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JOURNAL SCAN 
LGE provides incremental prognostic information over serum biomarkers in 
AL cardiac amyloidosis
JACC: Cardiovascular Imaging

Take-home message
• A retrospective analysis was conducted of the prognostic value of cardiac magnetic resonance (CMR) late gado-

linium enhancement (LGE) in the diagnosis of amyloid light-chain (AL) amyloidosis. In total, 76 patients with AL 
amyloidosis confi rmed by histology underwent CMR LGE imaging. LGE was reported as global, focal patchy, or none. 
Over the course of 34.4 months, 40 patients died and global LGE correlated positively with all-cause mortality (HR, 
2.93; P < 0.001). In multivariate analysis with biomarker staging, global LGE still showed a signifi cant association 
with increased mortality (HR, 2.43; P = 0.01).

• Global LGE on CMR is a helpful prognostic indicator in patients with AL cardiac amyloidosis.

OBJECTIVES This study sought to determine the prognostic 
value of cardiac magnetic resonance (CMR) late gadolinium 
enhancement (LGE) in amyloid light chain (AL) cardiac 
amyloidosis.

BACKGROUND Cardiac involvement is the major determinant of 
mortality in AL amyloidosis. CMR LGE is a marker of amyloid 
infi ltration of the myocardium. The purpose of this study was 
to evaluate retrospectively the prognostic value of CMR LGE 
for determining all-cause mortality in AL amyloidosis and to 
compare the prognostic power with the biomarker stage.

METHODS Seventy-six patients with histologically proven AL 
amyloidosis underwent CMR LGE imaging. LGE was cat-
egorised as global, focal patchy, or none. Global LGE was 
considered present if it was visualised on LGE images or 
if the myocardium nulled before the blood pool on a cine 
multiple inversion time (TI) sequence. CMR morphologic and 

functional evaluation, echocardiographic diastolic evalua-
tion, and cardiac biomarker staging were also performed. 
Subjects’ charts were reviewed for all-cause mortality. Cox 
proportional hazards analysis was used to evaluate survival 
in univariate and multivariate analysis.

RESULTS There were 40 deaths, and the median study follow-
up period was 34.4 months. Global LGE was associated with 
all-cause mortality in univariate analysis (hazard ratio = 2.93; 
P < 0.001). In multivariate modeling with biomarker stage, 
global LGE remained prognostic (hazard ratio = 2.43; P = 0.01).

CONCLUSIONS Diff use LGE provides incremental prognosis over 
cardiac biomarker stage in patients with AL cardiac amyloidosis.
LGE Provides Incremental Prognostic Information Over 
Serum Biomarkers in AL Cardiac Amyloidosis JACC Car-
diovasc Imaging 2016 May 11; [EPub Ahead of Print], 
SJ Boynton, JB Geske, A Dispenzieri, et al

JOURNAL SCAN 
Right ventricular function in peripartum 
cardiomyopathy is associated with left  
ventricular recovery
Circulation: Heart Failure 

Take-home message
• The authors evaluated 100 peripartum cardiomyopathy patients (LVEF 

<45% within 13 weeks) to determine if RV function was associated with 
LV recovery (LVEF ≥50% at 1 year) and clinical outcomes. LV recovery 
was attained in 75%, and 13% had LVEF of ≤35% or major adverse events. 
Right ventricular fractional area change was independently associated 
with LV recovery.

• In this cohort of pregnancy-related cardiomyopathy patients, right ven-
tricular function assessed through right ventricular fractional area change 
was independently associated with LV recovery.

BACKGROUND Peripartum cardiomyopathy has variable disease progression and 
left ventricular (LV) recovery. We hypothesised that baseline right ventricular (RV) 
size and function are associated with LV recovery and outcome.

METHODS AND RESULTS Investigations of Pregnancy-Associated Cardiomyopathy 
was a prospective 30-centre study of 100 peripartum cardiomyopathy women 
with LV ejection fraction (LVEF) <45% within 13 weeks after delivery. Baseline RV 
function was assessed by echocardiographic end-diastolic area, end-systolic 
area, fractional area change, tricuspid annular plane excursion, and RV speckle-
tracking longitudinal strain. LV recovery was defi ned as LVEF of ≥50% at 1 year, 
persistent severe LV dysfunction as LVEF of ≤35%, and major events as death, 
transplant, or LV assist device implantation. RV measurements were feasible 
for 90 of the 96 patients (94%) with echocardiograms available. Mean baseline 
LVEF was 36 ± 9%. RV fractional area change was <35% in 38% of patients. Of 
84 patients with 1-year follow-up data, 63 (75%) had LV recovery and 11 (13%) 
had LVEF of ≤35% or a major event (4 LV assist devices and 2 deaths). Tricuspid 
annular plane excursion and RV strain did not predict outcome. Baseline RV 
fractional area change by multivariable analysis was independently associated 
with subsequent LV recovery and clinical outcome.

CONCLUSIONS Peripartum cardiomyopathy patients had a high incidence of LV 
recovery, but a signifi cant minority had persistent LV dysfunction or a major clini-
cal event by 1 year. RV function per echocardiographic fractional area change at 
presentation was associated with subsequent LV recovery and clinical outcomes 
and thus is prognostically important.
Right Ventricular Function in Peripartum Cardiomyopathy at Presentation 
Is Associated With Subsequent Left Ventricular Recovery and Clinical 
Outcomes Circ Heart Fail 2016 May 01;9(5)e002756, LA Blauwet, A Delgado-
Montero, K Ryo, et al.

   MY APPROACH 

The evaluation of restrictive cardiomyopathy
BY DR CRAIG R ASHER AND DR ALLAN L KLEIN 

Restrictive cardiomyopathy 
(RCM) was defined as a 
myocardial disease of un-

known origin based on the WHO 
classification of 1980. Newer 
groupings of cardiomyopathy (CM) 
include the AHA classification, 
which distinguishes primary cardiac 
from systemic conditions, and the 
MOGE(S) system, which provides a 
detailed patient-specifi c description 
of (M) morphofunctional, (O) organ 
involvement, (G) genetic inherit-
ance, (E) etiologic cause, and (S) 
stage of heart failure.

Nonetheless, the term RCM is 
still common vocabulary used to 
represent a heterogeneous group 
of disorders that arise from endo-
myocardial or myocardial disease 
resulting in a predominant disorder 
of advanced diastolic dysfunction. 
The differential diagnosis of these 
disorders includes isolated cardiac 
diseases and multisystem infi ltrative 
or storage disorders. The prototype 
of RCM is cardiac amyloidosis (CA).

An important distinction to make 
prior to pursuing the work-up of 
RCM is to recognise that this term 
is not synonymous with restrictive 
physiology (RP) or a restrictive fi ll-
ing pattern. That is, RP can occur 
in conditions other than RCM, and 
RCM can occur without RP. RP 
refers to the presence of a high-left 
or right-sided fi lling pressure and 
poor chamber compliance. RP can 
occur with numerous conditions, 
some of which include atrial fi bril-
lation, constrictive pericarditis, stiff 
left atrium syndrome, and coronary 
artery disease. It is important to 
distinguish RCM from constrictive 
pericarditis since the latter may be 
treated surgically.

RCM is usually suspected based 
on clinical presentation of heart 

failure, increased left ventricular 
wall thickness (WT), and abnormal 
diastolic function. CA is the most 
commonly encountered RCM, so 
testing should be targeted toward 
determining its presence. Other rare 
forms of RCM can be sought if CA 
is excluded. Since echocardiography 
is an initial diagnostic tool for heart 
failure patients, a differential diag-
nosis of pathologically increased WT 
should be considered and most often 
includes myocyte hypertrophy (hy-
pertension, hypertrophic cardiomyo-
pathy), myocardial storage (Fabry’s, 
haemochromatosis), or infl amma-
tory (sarcoidosis) or infi ltrative dis-
orders (CA). Concurrent with the 
echocardiographic interpretation of 
increased left ventricular WT, the 
electrocardiogram should be viewed 
for low voltage or voltage-mass mis-
match, a feature that is consistent 
but not specifi c for CA.

Classical features of CA by 
echocardiography include biven-
tricular increased WT without cav-
ity dilation, a “granular sparkling” 
appearance, biatrial enlargement, 
thickened valves and atrial septum, 
pericardial effusion, pulmonary 
hypertension, and advanced, often 
grade 3, diastolic dysfunction with 
an elevated mitral E/A ratio (>2), 
short deceleration time (<150 ms), 
very low tissue Doppler annular ve-
locities (<6 cm/s), and an elevated 
mitral E/e’ ratio (>15). Systolic 
anterior motion of the mitral valve 
may uncommonly occur with CA. 
All patients with suspected CA 
should have analysis of longitudinal 
strain looking for the characteristic 
apical-sparing pattern, which is not 
typical of most other RCMs.

With a suspected diagnosis of CA 
based on clinical history, electrocar-
diography, and echocardiography 

with an apical-sparing pattern, 
confirmatory testing should be 
performed. Laboratory testing in-
cludes: serum and urine protein 
electrophoresis and immunofi xation; 
serum-free light chains (K:L ratio); 
and transthyretin (TTR), often with 
complementary bone marrow bi-
opsy. Cardiac MRI and 99mTc are 
increasingly useful to assess alter-
native diagnoses and discriminate 
between AL (primary amyloidosis) 

and TTR CA. Tissue or cardiac bi-
opsy can be done selectively when 
the diagnosis remains equivocal or 
as mandated for trial inclusion. 

RCM should not be considered a 
futile diagnosis. Specifi c diagnosis 
is crucial, especially among amyloid 
subtypes (AL; TTR wild-type and 
mutant). Heart failure management 
differs from conventional treatment. 
Advocacy groups including the Amy-
loid Foundation, genetic counselling 
(for familial amyloid), clinical trials, 
and local and national referral cent-
ers to haematology and cardiology 
experts are encouraged. 
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 EXPERT OPINION 

Tapping the potential of T1 
mapping
BY DR MARTIN S MARON 

Differentiating left ventricular (LV) wall thickening 
due to a genetically determined cardiomyopathic 
process, such as hypertrophic cardiomyopathy 

(HCM), from hypertrophy secondary to pressure over-
load (such as in systemic hypertension), has historically 
represented a clinical challenge in general cardiology 
practice. This diagnostic dilemma often has important 
implications for management. This is particularly the 
case in patients with systemic hypertension and a 
maximal LV wall thickness of up to 18 mm and without 
evidence of subaortic obstruction, since hypertensive 
cardiomyopathy is very rarely associated with outfl ow 
obstruction due to typical mitral valve-septal contact. 
In this regard, numerous advances in cardiovascular 
magnetic resonance (CMR) provide the opportunity to 
characterise the abnormal myocardial tissue in order to 
differentiate diseases with overlapping phenotypes of 
increased LV wall thickness.

With the technique of contrast-enhanced CMR, in-
travenous gadolinium is deposited in the myocardium, 
resulting in unique late gadolinium enhancement (LGE) 
patterns specifi c to certain disease states. For example, 
the distribution and pattern of LGE in cardiac amyloid 
is different from that in HCM, providing the potential 
to reliably differentiate between these two diseases. 
More recently, T1 mapping has emerged as an additional 
CMR-based technique, which may overcome some of 
the technical limitations associated with LGE imaging. 
With native T1 mapping, the myocardial tissue is probed 
to assess diffuse interstitial expansion, while LGE is 
mainly detecting focal areas of fi brosis.

In the 2015 study conducted by Hinojar and col-
leagues, native T1 values were signifi cantly greater in 
HCM patients compared with patients with hyperten-
sive cardiomyopathy, including hypertensive patients 
with more significant hypertrophy (wall thickness 
>15 mm).1 In multivariate regression analysis, native 
T1 was identifi ed as a strong independent parameter in 
differentiating HCM from hypertensive cardiomyopathy, 
associated with high discriminatory accuracy. T1 values 
were also greater in a small cohort of genotype positive/
phenotype negative HCM family members compared 
with controls, suggesting that early changes to the un-
derlying myocardial substrate may be detected using T1 
mapping even in the absence of a clinical diagnosis of 
LV hypertrophy.

These results from the Hinojar study provide further 
opportunity for optimism that novel CMR-based tech-
niques, such as native T1 mapping (and LGE), represent 
powerful imaging biomarkers capable of characterising 
the interstitial compartment to improve diagnostic ca-
pabilities. However, important limitations to measuring 
T1 will need to be addressed before it can ultimately be 
reliably integrated into clinical practice, including stand-
ardising the approach to T1 measurements to achieve 
reproducible measurements among centres (and differ-
ent vendors), as well as with varying magnet strengths. 
Nevertheless, numerous potential applications are 
now emerging in which T1 mapping may become an 
important clinical tool, including greater accuracy in 
noninvasive differentiation among other overlapping car-
diac phenotypes of increased LV wall thickness, such as 
differentiating HCM from athlete’s heart, Fabry disease, 
and amyloid cardiomyopathy.

In addition, T1 mapping may also provide the opportu-
nity to more precisely characterise the HCM phenotype 
to detect HCM family members who may have evidence 
of alterations in myocardial structure that precede the 
development of LV hypertrophy and therefore permit 
early recognition and closer follow-up for detection of 
clinical disease. Furthermore, T1 mapping, representing 
a sensitive marker of the underlying adverse substrate 
of HCM, could be used to assess the impact of emerg-
ing novel therapies targeted at improving the HCM 
phenotype.

This is an exciting period for imaging in cardiovascular 
disease, and T1 mapping continues to generate much 
enthusiasm as a developing technique with the potential 
for having substantial clinical impact on diagnosis and 
management strategies. 
1. Hinojar R, Varma N, Child N, et al. T1 mapping in discrimination 

of hypertrophic phenotypes: hypertensive heart disease and 
hypertrophic cardiomyopathy: fi ndings from the International 
T1 Multicenter Cardiovascular Magnetic Resonance Study. Circ 
Cardiovasc Imaging. 2015 Dec;8(12): e003285.
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JOURNAL SCAN 
Rare mutation in ASGR1 is associated with a reduced risk of CAD
The New England Journal of Medicine

Take-home message
• The authors evaluated the association between genetic variants and levels of non-HDL choles-

terol. The risk of CAD in 42,524 case patients and 249,414 controls from European populations was 
assessed. Results showed that a heterozygous carrier of the del12 mutation of ASGR1 confi rmed a 
15.3 mg/dl-lower level of non-HDL cholesterol, producing a 34% lower risk of CAD (P = 4.0 x 10-6). 
Another ASGR1 variant, p.W158X, also conferred a lower level of non-HDL cholesterol.

• The rare del12 mutation of ASGR1 was associated with lower levels of non-HDL cholesterol and 
a lower risk of CAD.

Dr Heribert Schunkert 

Less is more when it comes to the activity of the 
asialoglycoprotein receptor (ASGR1). In the paper 
by Nioi and colleagues from Iceland, a large-scale 
genomic strategy was applied to identify a rare 
variant that is related to lower non-HDL cholesterol 
levels, lower incidence of coronary artery disease, 
and a somewhat prolonged life expectancy. The pa-
per is remarkable for two reasons. First, the authors 
sequenced genomes of more than 2600 Icelanders 
and found millions of genetic variants that allowed 
them to impute on a high-resolution scale these 
variants into almost 400,000 Icelanders. Using this 
extraordinary large sample, the authors successfully 
identifi ed a rare noncoding 12-base pair deletion 
in intron 4 of ASGR1. This lectin plays a role in the 

homeostasis of circulating glycoproteins. The de-
letion activates a cryptic splice site that leads to 
frameshift mutation and a shorter protein that is 
prone to rapid degradation.

In the study population, 1 in 120 persons carried 
the mutation and was characterised by, on aver-
age, 15 mg/dL lower non-HDL cholesterol as well 
as a 34% reduction in coronary artery disease risk. 
Second, a new mechanism is described that aff ects 
lipid metabolism. In addition to lower LDL, the au-
thors observed a small increase in HDL cholesterol 
and a small decrease in triglyceride levels related 
to this variant. Moreover, alkaline phosphatase as 
well as vitamin B12 levels were remarkably higher 
in those individuals who carried the genetic variant. 

The paper also off ers a rationale for therapeutic 
intervention in that neutralisation of ASGR1 may 
benefi cially aff ect lipid metabolism. Moreover, such 
intervention appears to be safe, since no risks were 
observed in those who carried the mutation. From 
this perspective, it is interesting that the Icelandic 
company DeCODE was taken over by Amgen, 
which appears to work on strategies to translate 
this genetic fi nding into clinical applications.

Abstract
BACKGROUND Several sequence variants are known 
to have eff ects on serum levels of non-high-density 
lipoprotein (HDL) cholesterol that alter the risk of 
coronary artery disease.

METHODS We sequenced the genomes of 2636 
Icelanders and found variants that we then imputed 
into the genomes of approximately 398,000 Ice-
landers. We tested for association between these 
imputed variants and non-HDL cholesterol levels in 
119,146 samples. We then performed replication test-
ing in two populations of European descent. We as-
sessed the eff ects of an implicated loss-of-function 
variant on the risk of coronary artery disease in 
42,524 case patients and 249,414 controls from fi ve 
European ancestry populations. An augmented set 

of genomes was screened for additional loss-of-
function variants in a target gene. We evaluated the 
eff ect of an implicated variant on protein stability.

RESULTS We found a rare noncoding 12-base-pair (bp) 
deletion (del12) in intron 4 of ASGR1, which encodes 
a subunit of the asialoglycoprotein receptor, a lectin 
that plays a role in the homeostasis of circulating 
glycoproteins. The del12 mutation activates a cryp-
tic splice site, leading to a frameshift mutation and 
a premature stop codon that renders a truncated 
protein prone to degradation. Heterozygous car-
riers of the mutation (1 in 120 persons in our study 
population) had a lower level of non-HDL cholesterol 
than noncarriers, a diff erence of 15.3 mg per deciliter 
(0.40 mmol per liter) (P=1.0×10(-16)), and a lower risk 
of coronary artery disease (by 34%; 95% confi dence 
interval, 21 to 45; P=4.0×10(-6)). In a larger set of se-
quenced samples from Icelanders, we found another 
loss-of-function ASGR1 variant (p.W158X, carried by 1 
in 1850 persons) that was also associated with lower 
levels of non-HDL cholesterol (P=1.8×10(-3)).

CONCLUSIONS ASGR1 haploinsuffi  ciency was associ-
ated with reduced levels of non-HDL cholesterol 
and a reduced risk of coronary artery disease. 
(Funded by the National Institutes of Health and 
others.).
Variant ASGR1 Associated With a Reduced 
Risk of Coronary Artery Disease N Engl J Med 
2016;374(22)2131–2141, P Nioi, A Sigurdsson, G 
Thorleifsson,et al.

JOURNAL SCAN 
Scar detection by pulse-cancellation 
echocardiography: validation by CMR in patients 
with recent STEMI
JACC: Cardiovascular Imaging

Take-home message
• The authors evaluated scar imaging echocardiography with ultrasound 

multi-pulse scheme (eSCAR) in 35 patients (20 with STEMI and 15 nega-
tive controls) compared with cardiac magnetic resonance assessing late 
gadolinium enhancement (CMR-LGE). Results showed scar detection by 
echocardiography was 100% compared with 91% by CMR-LGE, although 
there was under-sensitivity in the most apical segments with eSCAR.

• Multi-pulse echocardiography matched CMR-LGE in presence and site of 
scar detection in patients 30 days after STEMI, and there were no false 
positives in the control group.

Dr James E Udelson 

Detection of the presence and extent of myocardial infarction has clear clinical 
importance. In this study, the authors adapt an echocardiographic technique 
using a pulse cancellation ultrasound wave refl ection method, which they refer 
to as scar imaging echocardiography, or eSCAR. They use eSCAR to assess 
the presence, location, and extent of MI in a very small group of recent STEMI 
patients and controls, using late gadolinium–enhanced cardiac MR (LGE CMR) 
as the gold standard. While they report good performance for assessing the 
presence or absence of infarct with eSCAR compared with LGE CMR, as well as 
general localization, the eSCAR technique clearly underestimates the extent of 
infarct, particularly so in the important LAD territory infarcts. The apical segments 
were also very suboptimally assessed by eSCAR. Analysis of the technique 
requires the ability to diff erentiate the bright scar from other echo-enhanced 
structures such as the pericardium and chordae among others, and a variant 
referred to as “septal stripes,” which the authors acknowledge requires a learning 
curve. At this early stage of development, only the most basic “yes/no any infarct” 
question seems to be answered, and whether any further refi nements may 
enable better correlation with the true extent of infarct, or whether performance 
may be maintained in the more challenging non-transmural infarct/NSTEMI 
population, remains to be seen.

Abstract
OBJECTIVES This study sought to assess an echocardiographic approach (scar 
imaging echocardiography with ultrasound multipulse scheme [eSCAR]), based 
on existing multipulse ultrasound scheme, as a marker of myocardial scar in 
humans, compared with cardiac magnetic resonance assessing late gadolinium 
enhancement (CMR-LGE).

BACKGROUND The detection of myocardial scar impacts patient prognosis and 
management in coronary artery disease and other types of cardiac disease. The 
clinical experience with echocardiography suggests that the refl ected ultrasound 
signal is often signifi cantly enhanced in infarcted myocardial segments.

METHODS Twenty patients with a recent ST-segment elevation myocardial infarc-
tion (STEMI) (cases) and fi fteen patients with absent CMR-LGE (negative controls) 
were imaged with both the eSCAR pulse-cancellation echo and CMR-LGE to 
assess their potential association.

RESULTS Scar was detectable at CMR-LGE in 19 of 20 STEMI patients (91%), 
whereas all (100%) demonstrated eSCAR at echocardiography. In the 19 STEMI 
patients in whom CMR-LGE was detected, regional matching between eSCAR 
and CMR-LGE was total, although the segmental extent of detected scar was 
not always superimposable, particularly in the most apical segments, a region 
in which eSCAR demonstrated undersensitivity for the true extent of scar.

CONCLUSIONS A 2-dimensional multipulse echocardiography allows detection 
of myocardial scar, reliably matching the presence and site of CMR-LGE at 30 
days after STEMI, or its absence in negative controls.
Scar detection by pulse-cancellation echocardiography: validation by CMR 
in patients with recent STEMI JACC Cardiovasc Imaging 2016 May 13; [EPub 
Ahead of Print], N Gaibazzi, M Bianconcini, N Marziliano, et al.
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 NEWS

Few people with very high cholesterol harbour key 
mutations, but those who do face a high CAD risk 

Very high cholesterol can be attributed 
to a genetic mutation related to familial 
hypercholesterolaemia in only a small 

fraction of people. Such individuals, however, 
face a high risk of developing early-onset 
coronary artery disease (CAD). These fi nd-
ings were reported at the American College of 
Cardiology’s 65th Annual Scientifi c Session.

Amit V. Khera, MD, and Sekar Kathiresan, 
MD, both of Massachusetts General Hospital, 
Boston, performed the largest gene sequencing 
analysis to date focusing on individuals with 
very high cholesterol.

Their fi rst objective was to determine the 
prevalence of a familial hypercholesterolaemia 
mutation among people with low-density lipo-
protein (LDL) cholesterol levels ≥6.78 µmol/L

Studies have suggested a mutation preva-
lence >25%, but these studies have been 
limited to people with additional risk factors, 
such as a family history of high cholesterol, an 
abnormal physical exam, or the development 
of high cholesterol at an early age, in addition 

to LDL cholesterol ≥6.78 µmol/L. The present 
study was the largest to assess for familial hy-
percholesterolaemia mutations among a broad 
population of people with elevated cholesterol.

The study’s second objective was to examine 
the health impacts of a familial hypercholes-
terolaemia mutation beyond elevated choles-
terol. Drs. Khera and Kathiresan focused on 
early-onset CAD (in men before 55 or women 
before age 65 years).

Dr Khera said, “Many clinicians assume 
that patients with LDL ≥6.78 µmol/L have 
a familial hypercholesterolaemia mutation as 
the major driver. But many causes can underlie 
this very high LDL, such as poor diet, lack 
of exercise, and a variety of common genetic 
variants that each exert a small impact on 
cholesterol but together can add up to a large 
impact.”

Drawing on genetic information from sev-
eral large research studies, representing a total 
of more than 26,000 people, the team identi-
fi ed individuals with mutations in any of three 

known familial hypercholesterolaemia genes.
People with LDL cholesterol ≥6.78 µmol/L 

but no familial hypercholesterolaemia mutation 
were at six times higher risk of early-onset CAD 
than those with LDL <4.64 µmol/L (considered 
average). Of people with LDL cholesterol ≥6.78 
µmol/L, only 2% harboured a familial hypercho-
lesterolaemia mutation. Yet these individuals 
faced a 22 times higher risk of early-onset CAD.

Though the increased risk was especially pro-
nounced in those with LDL cholesterol ≥6.78 
µmol/L, people with a familial hypercholesterol-
aemia mutation faced a substantially increased 
CAD risk even when their cholesterol level was 
only mildly elevated.

Dr Khera said, “One of the reasons for this 
increased risk is that if you have a mutation, 
your cholesterol is elevated from the time of 
birth. We think the cumulative exposure to 
LDL cholesterol over the course of a lifetime 
is the important factor.”

Drs. Khera and Kathiresan extrapolated the 
result to estimate that 412,000 of about 14 

million adult Americans with an untreated 
LDL ≥6.78 µmol/L harbour a familial hyper-
cholesterolaemia mutation.

The fi ndings raise the question of whether 
to screen for the mutations in all individu-
als with high LDL cholesterol. While such 
screening could potentially help doctors and 
patients proactively try to reduce CAD risk, 
a host of psychological and ethical issues 
need to be considered before widespread 
implementation.

Dr Khera concluded, “If you performed 
widespread genetic screening of all indi-
viduals with very high LDL cholesterol, your 
yield would likely be low, but for people with 
the mutations, the results could be quite 
meaningful.”

Limitations of the study were that it focused 
on patients with early-onset CAD, rather than 
all CAD patients, and that it defi ned familial 
hypercholesterolaemia as a mutation in one 
of three genes for the disease: LDL receptor, 
apolipoprotein B, and proprotein convertase 
subtilisin/kexin type 9. Ongoing work may 
identify additional genes.

Lastly, Drs. Khera and Kathiresan did not have 
access to a detailed physical exam or family his-
tories to enable direct comparisons. Nevertheless 
the study was adequately powered to address its 
primary endpoint.  

 EXPERT OPINION 

Vagal nerve stimulation for heart failure
BY DR SAMUEL J ASIRVATHAM, DR CHANCE M WITT AND DR SURAJ KAPA 

Modulation of the autonomic nervous 
system may be the next leap forward 
in treatment of heart failure, a disease 

characterised by high sympathetic tone. One 
method of autonomic modulation is through 
stimulation of the vagus nerve with an im-
planted electrical device, a treatment used 
successfully in refractory epilepsy for years. 
While abundant preclinical data suggest the 
effi cacy of this type of treatment in heart 
failure, substantial clinical trials have only 
recently begun to take place.1,2 The results of 
these trials have been heterogeneous and not 
entirely positive. This may stem from a lack 
of knowledge regarding the precise expected 
benefi ts and the appropriate “dose” of therapy.

Autonomic modulation has already been 
shown to be effective in other realms of 
cardiology, particularly for the treatment of 
arrhythmias.3,4 Atrial fi brillation may be more 
effectively treated with the concomitant ab-
lation of autonomic ganglia surrounding the 
heart, potentially reducing their negative ef-
fects on the underlying myocardium.5,6 Stud-
ies have also shown that cardiac sympathetic 
denervation may be an effective preventative 
and curative treatment in certain types of 
ventricular arrhythmia.7,8 This treatment theo-
retically works by removing sympathetic input 
to the heart. While vagal nerve stimulation 
(VNS) may be most simply thought to increase 
the parasympathetic tone to the heart, it also 
appears to decrease sympathetic input through 
afferent signalling and other feedback mecha-
nisms, providing another potential mechanism 
of benefi t.9

A study by Libbus and colleagues published 
in Heart Rhythm provides further insight into 
these areas of limited knowledge by assessing 
variables associated with autonomic func-
tion and ventricular arrhythmia in a subset 
of 25 patients from the ANTHEM-HF trial 
who underwent 24-hour ECG monitoring.10 

Overall, they show that autonomic regulation 
therapy in the form of VNS seems to have a 

normalising effect on markers of autonomic 
function and arrhythmia susceptibility at 6 and 
12 months after initiation. 

Autonomic function was assessed by evalu-
ation of several permutations of heart rate 
variability and heart rate turbulence. The lat-
ter pertains to the change in heart rate after 
a premature ventricular contraction and is 
modulated by the autonomic nervous system. 
It has also been shown to be associated with 
mortality and sudden death in heart failure.11 
The study by Libbus and colleagues showed 
a signifi cant improvement in this measure as 
well as expected changes in heart rate vari-
ability associated with increased vagal tone.

Variation in T-wave morphology, known as 
T-wave alternans, has been shown to be a 
predictor of sudden cardiac death.12 Libbus 
and colleagues found that VNS was associ-
ated with a signifi cant reduction in this T-wave 
variability and the reduction was noted to be 

greater with high- vs low-inten-
sity stimulation. Furthermore, 
the number of patients having 
nonsustained episodes of ven-
tricular tachycardia decreased 
from 11 of 25 prior to therapy to 
3 of 25 at the end of 12 months.

The study by Libbus et al 
demonstrates that VNS does 
appear to increase parasym-
pathetic tone and baroreflex 
sensitivity as refl ected in the 
measurements of heart rate 
variability and turbulence. More 
importantly, this treatment po-
tentially reduces ventricular 
arrhythmogenicity as shown by 
normalisation of T-wave alter-
nans. The presumed objective 
of VNS in heart failure patients 
has been to reduce symptoms 
and mortality through reverse 
remodelling and increasing ejec-
tion fraction. However, these 

fi ndings suggest that we should also consider 
the prevention of sudden cardiac death as an 
objective, more similar to the expectations 
associated with an implantable cardioverter-
defi brillator. These results also support the 
possibility of using VNS for ventricular ar-
rhythmia without heart failure. Lastly, the ap-
parent dose-response seen here reminds us to 
continue to consider all of the variables that 

are involved with VNS with regard to pulse 
width, frequency, amplitude, side, et cetera. 
This is not an all-or-none treatment.

All of the fi ndings in the Libbus study are 
only surrogate endpoints, and we will eventu-
ally need to see improvements in hard end-
points before extensive adoption of VNS as a 
therapeutic option. However, studies like this 
are necessary to provide the framework for 
designing those larger trials. 
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JOURNAL SCAN 
Clinical and functional outcomes of atrial fi brillation in women and men
JAMA Cardiology

Take-home message
• A cohort of 10,135 patients with atrial fi brillation (AF) was analysed to evaluate the diff erences in 

symptoms, quality of life, treatment, and outcomes in men and women.
• Women with AF were older with higher CHA2DS2-VASc scores than their male counterparts, but 

they experienced less sleep apnoea. Women experienced a worse quality of life than men, with 
32.1% of women reporting no symptoms due to AF vs 42.5% of men. Rates of anticoagulation and 
time in therapeutic range were similar in the two groups. Women had lower all-cause mortality 
and cardiovascular death rates but a higher risk for stroke or embolism than men.

IMPORTANCE  Despite the frequency of atrial fi brillation 
(AF) in clinical practice, relatively little is known about 
sex diff erences in symptoms and quality of life and 
how they may aff ect treatment and outcomes.

OBJECTIVES To determine whether symptoms, qual-
ity of life, treatment, and outcomes diff er between 
women and men with AF.

DESIGN, SETTING, AND PARTICIPANTS  This observa-
tional cohort study included 10 135 patients with 
AF. The Outcomes Registry for Better Informed 
Treatment of Atrial Fibrillation is a prospective, na-
tionwide, multicentre outpatient registry of patients 
with incident and prevalent AF enrolled at 176 sites 
between June 2010 and August 2011.

MAIN OUTCOMES AND MEASURES Symptoms, quality 
of life as measured by Atrial Fibrillation Eff ects on 
Quality of Life scores, AF treatment, cardiovascular 
outcomes, stroke or non-central nervous system 
embolism, and all-cause mortality.

RESULTS Overall, 4293 of the cohort (42%) were 
female. Compared with men, women were older 
(77 years; interquartile range [IQR], 69-83, vs 73 
years; IQR, 65–80; P < 0.001) and had higher me-
dian CHA2DS2-VASc scores (5; IQR, 4–6, vs 3; IQR, 
2–5; P < 0.001), but less sleep apnoea (578 [13.5%] 
vs 1264 [21.6%]; P < 0.001). Only 32.1% of women 
(n = 1378) were asymptomatic (European Heart 
Rhythm Association class I) compared with 42.5% 
of men (n = 2483) in unadjusted analyses (P < 0.001). 
Women had lower (more severe) unadjusted 
baseline overall Atrial Fibrillation Eff ects on Qual-
ity of Life scores (n = 2007; 80; IQR, 62–92 vs 83; 
IQR, 69–94; P < 0.001). Women had similar rates of 

anticoagulation and similar time in therapeutic range. 
In follow-up, women experienced lower risk-adjusted 
all-cause mortality (adjusted hazard ratio, 0.57; 95% 
CI, 0.49–0.67) and cardiovascular death (adjusted 
hazard ratio, 0.56; 95% CI, 0.44–0.72); however, they 
had a higher risk for stroke or non-central nervous 
system embolism (adjusted hazard ratio, 1.39; 95% 
CI, 1.05–1.84; P = 0.02) compared with men.

CONCLUSIONS AND RELEVANCE Women with AF have 
more symptoms and worse quality of life. Despite 
higher risk, women have lower risk-adjusted all-cause 
and cardiovascular death compared with men, but 
higher stroke rates. Future studies should focus on 
how treatment and interventions specifi cally aff ect 
AF-related quality of life and cardiovascular outcomes 
in women.
Diff erences in clinical and functional outcomes 
of atrial fi brillation in women and men: two-year 
results from the ORBIT-AF registry. JAMA Cardiol 
2016;[EPub ahead of print], JP Piccini, DN Simon, BA 
Steinberg, et al.

JOURNAL SCAN 
Novel method for earlier 
detection of phrenic 
nerve injury during 
cryoballoon ablation
Heart Rhythm

Take-home message
• The authors examined a new method 

for the earlier prediction of phrenic 
nerve palsy (PNP) to improve recov-
ery times in 197 patients undergoing 
cryoballoon ablation (CB-A) of bilat-
eral pulmonary veins. Monitoring 
of the phrenic nerve was accom-
plished through fl uoroscopic images 
of diaphragmatic contractions and 
compound motor action potentials 
(CMAP). Results showed that pacing 
with MIN output detected PNP earlier 
than MAX (P < 0.01), which resulted in 
shorter recovery (P < 0.001).

• Recovery from PNP improved from 
months to hours post-operatively by 
utilising an improved method of pac-
ing with the minimum output.

BACKGROUND Diaphragmatic electro-
gram recording during cryoballoon 
ablation (CB-A) of atrial fi brillation is 
commonly utilised to predict phrenic 
nerve palsy (PNP).
OBJECTIVE We investigated a novel 
method for predicting PNP at an earlier 
stage to prevent sustained PNP.
METHODS A total of 197 patients under-
going CB-A were enrolled. We attempt-
ed to detect PNP using fl uoroscopic 
images of diaphragmatic contractions 
and by monitoring diaphragmatic com-
pound motor action potentials (CMAP) 
provoked by superior vena cava (SVC)/ 
and left subclavian vein (LCV) pacing 
during CB-A for bilateral pulmonary 
veins (PVs). Pacing of the SVC and 
LCV was performed at two outputs, one 
exceeding the pacing threshold by 10% 
(MIN) and the other at maximum output 
(MAX). The time from freezing to the 
initiation of PNP, values of the CMAP 
amplitude, and severity of PNP were 
compared for the two outputs.
RESULTS There was a signifi cant dif-
ference in the time from freezing to 
initiation of PNP between MIN and 
MAX pacing (25.7 ± 5.7 vs 81.3 ± 7.4 
sec, P < 0.01). The CMAP amplitudes 
also diff ered signifi cantly (0.71 ± 0.39 vs 
1.13 ± 0.42, P < 0.0001). SVC/LCV pacing 
with MIN output was able to detect PNP 
signifi cantly earlier than MAX (27 ±8 vs 
91 ±12 sec, P < 0.01), and the time to 
PNP recovery was signifi cantly shorter 
for the MIN output (20.2 ± 8.88 hours 
vs 4.8 ± 1.6 months, P < 0.001).
CONCLUSION Pacing the SVC and LCV 
with lower output detect PNP signifi -
cantly earlier than maximal output pac-
ing and leads to recovery from PNP 
on the order of hours post-procedure, 
rather than months.
Novel method for earlier detec-
tion of phrenic nerve injury during 
cryoballoon applications for electri-
cal isolation of pulmonary veins in 
patients with atrial fi brillation. Heart 
Rhythm 2016; [EPub Ahead of Print], 
K Okishige, H Aoyagi, N Kawaguchi, 
et al.

Resolute Onyx™ 
 ZOTAROLIMUS-ELUTING CORONARY STENT SYSTEM

NEW

INTRODUCING THE LATEST DES INNOVATION 

  
MOST DELIVERABLE DES1  

FEATURING CORE WIRE TECHNOLOGY

BROAD SIZE MATRIX  
OPTIMISING TREATMENT OF COMPLEX CASES

PROVEN LONG-TERM SAFETY AND EFFICACY2,3

THE GLOBAL RESOLUTE PROGRAM

1 Based on bench test data vs. Promus Premier™ DES, Synergy™ II DES, Xience Xpedition™ DES and Resolute Integrity™ DES.
2 Silber S et al. Eur Heart J. 2014;35(29):1949-1956

3 Kandzari D et al. JACC. 2013; Vol.6, No. 5: 504-512
Medtronic Australasia Pty Ltd. 97 Waterloo Rd, North Ryde NSW 2113. P: 02 9857 9000.

www.medtronic.com.au. © 2016 Medtronic. All Rights Reserved.  Approval #2822 032016

ATRIAL FIBRILLATION 

PRACTICEUPDATE CARDIOLOGY

8

http://www.medtronic.com.au/


JOURNAL SCAN 
Current interventions 
eff ective for stroke 
prevention in atrial 
fi brillation
Journal of the American 
Heart Association 

Take-home message
• The authors of this study performed a 

meta-analysis of 21 randomised clini-
cal trials that included 96,017 patients 
with nonvalvular atrial fi brillation (AF). 
They evaluated effi  cacy of novel oral 
anticoagulants (NOACs; apixaban, da-
bigatran, edoxaban, and rivaroxaban), 
vitamin K antagonists, aspirin, and the 
Watchman device in reducing the 
combination of stroke and systemic 
embolism (primary outcome) and all-
cause mortality (secondary outcome). 
They also evaluated these interven-
tions for safety using combined rates 
of major extracranial bleeding and 
intracranial haemorrhage. All treat-
ments were found to reduce risk of 
stroke and systemic embolism signifi -
cantly and all-cause mortality in pa-
tients with nonvalvular AF compared 
with placebo. Apixaban, dabigatran, 
and edoxaban were also found to 
signifi cantly reduce risk of all-cause 
death when compared with vitamin K 
antagonists.

• All currently accepted treatments for 
nonvalvular AF result in signifi cant re-
duction in stroke/systemic embolism 
and all-cause mortality, although the 
effi  cacy diff ers between drug classes.

BACKGROUND The goal of this study 
was to compare the safety and ef-
fectiveness of individual antiembolic 
interventions in nonvalvular atrial 
fi brillation (AF): novel oral anticoagu-
lants (NOACs) (apixaban, dabigatran, 
edoxaban, and rivaroxaban); vitamin 
K antagonists (VKA); aspirin; and the 
Watchman device.

METHODS AND RESULTS A network 
meta-analysis of randomised, clinical 
trials (RCTs) was performed. RCTs 
that included patients with prosthetic 
cardiac valves or mitral stenosis, 
mean or median follow-up <6 months, 
<200 participants, without published 
report in English language, and NOAC 
phase II studies were excluded. The 
placebo/control arm received either 
placebo or no treatment. The primary 
effi  cacy outcome was the combination 
of stroke (of any type) and systemic 
embolism. All-cause mortality served 
as a secondary effi  cacy outcome. The 
primary safety outcome was the com-
bination of major extracranial bleeding 
and intracranial hemorrhage. A total 
of 21 RCTs (96 017 nonvalvular AF 
patients; median age, 72 years; 65% 
males; median follow-up, 1.7 years) 
were included. In comparison to 
placebo/control, use of aspirin (odds 
ratio [OR], 0.75 [95% CI, 0.60–0.95]), 
VKA (0.38 [0.29–0.49]), apixaban (0.31 
[0.22–0.45]), dabigatran (0.29 [0.20–
0.43]), edoxaban (0.38 [0.26–0.54]), 
rivaroxaban (0.27 [0.18–0.42]), and the 
Watchman device (0.36 [0.16–0.80]) 
signifi cantly reduced the risk of any 
stroke or systemic embolism in nonval-
vular AF patients, as well as all-cause 
mortality (aspirin: OR, 0.82 [0.68–0.99]; 
VKA: 0.69 [0.57–0.85]; apixaban: 0.62 
[0.50–0.78]; dabigatran: 0.62 [0.50–
0.78]; edoxaban: 0.62 [0.50–0.77]; 
rivaroxaban: 0.58 [0.44–0.77]; and the 
Watchman device: 0.47 [0.25–0.88]). 
Apixaban (0.89 [0.80–0.99]), dabi-
gatran (0.90 [0.82–0.99]), and edoxa-
ban (0.89 [0.82–0.96]) reduced risk of 
all-cause death as compared to VKA.

CONCLUSIONS The entire spectrum of 
therapy to prevent thromboembolism 
in nonvalvular AF signifi cantly reduced 
stroke/systemic embolism events and 
mortality.
Comparative eff ectiveness of 
interventions for stroke preven-
tion in atrial fi brillation: a network 
meta-analysis J Am Heart Assoc 
2016;5:e003206, LG Tereshchenko, 
CA Henrikson, J Cigarroa, JS 
Steinberg

JOURNAL SCAN 
Eff ect of left  atrial appendage excision on procedure outcome in patients with 
persistent atrial fi brillation undergoing surgical ablation
Heart Rhythm

Take-home message
• The authors randomly assigned 176 patients with persistent atrial fi brillation to 

two surgical groups to evaluate the effi  cacy of LAA excision with an 18-month 
follow-up. The two groups were pulmonary vein isolation (PVI) + box lesion 
vs PVI + box lesion + LAA excision. There were no signifi cant diff erences 
in freedom from atrial fi brillation with or without antiarrhythmic medication 
and no signifi cant diff erences in adverse events between the two groups.

• No improvement in atrial fi brillation or decrease in adverse events was found 
with adding LAA to PVI and box lesion surgical intervention for persistent 
atrial fi brillation.

BACKGROUND Catheter ablation is less 
successful for persistent atrial fi brilla-
tion (PersAF) than for paroxysmal atrial 
fi brillation. Some studies suggest that 
left atrial appendage (LAA) isolation in 

addition to pulmonary vein isolation 
(PVI) is required to maximise benefi ts 
for PersAF after ablation.

OBJECTIVE To compare the efficacy 
and safety of two surgical ablation 

approaches for PersAF via video-assist-
ed thoracoscopic: PVI + box lesion and 
PVI + box lesion + LAA excision.

METHODS We randomly assigned 176 
patients with PersAF to video-assisted 
thoracoscopic surgical ablation with 
PVI + box lesion (88 patients) or PVI + 
box lesion + LAA excision (88 patients). 
The primary endpoint was freedom from 
any documented atrial arrhythmia lasting 
longer than 30 seconds after a single 
ablation procedure without antiarrhyth-
mic drug (AAD).

RESULTS After 18 months of follow-up, 61 
(70.9%) out of 86 patients assigned to 
PVI + box lesion were free from recur-
rent AF, as compared with 64 (73.6%) 
out of 87 patients assigned to PVI + box 

lesion + LAA excision after a single abla-
tion procedure without AAD (P = 0.73). 
Freedom from any atrial arrhythmia after 
single procedure with or without AAD 
was also nonsignifi cant: 70.9% vs 74.7%, 
respectively. There were no signifi cant 
diff erences in adverse events between 
groups, including death, transient is-
chaemic attack, stroke, pneumothorax 
and hydrothorax.

CONCLUSIONS Among patients with 
persAF, we found no reduction in the 
rate of recurrent AF when LAA excision 
was performed in addition to PVI and 
box lesion during surgical ablation.
Eff ect of left atrial appendage 
excision on procedure outcome 
in patients with persistent atrial 
fi brillation undergoing surgical 
ablation Heart Rhythm 2016; 
[EPub Ahead of Print], A Romanov, 
E Pokushalov, D Elesin, et al.
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CHEST World Congress 2016 
15–17 APRIL • SHANGHAI, CHINA

CHEST world congress 
2016 brought together 
pulmonary, critical 
care and sleep 
medicine clinicians 
from around the 
world to experience 
interactive hands-on 
simulation training, 
keynote addresses and 
presentations from 
leading healthcare 
experts on the latest 
research in chest 
medicine. 

A gas-driven pump is used to deliver prostacyclin in patients with severe 
pulmonary hypertension and concomitant haematologic malignancy  
An implantable gas driven infusion pump has been used to deliver treprostinil to patients with severe pulmonary hyperten-
sion and concomitant haematological malignancy.

Pulmonary hypertension is a 
progressive fatal disease re-
quiring aggressive, specific 

therapy. Subcutaneous treprostinil 
is associated with local side effects 
and intravenous administration with 
external pumps with rare but severe 
catheter-related infections, explains 
Regina Steringer-Mascherbauer, MD, 
of KH Elisabethinen, Linz, Austria.

The availability of a gas driven 
implantable pump for intravenous 
treprostinil administration rep-
resents significant progress. This 
surgical approach requires careful 
interdisciplinary interaction, how-
ever, as patients with pulmonary 

hypertension carry significantly ele-
vated anaesthesia risks, especially if 
they harbour relevant comorbidities.

Data were documented in the 
Elisabethinen Linz Pulmonary Hy-
pertension Registry.

Between 2012 and 2015, three 
patients with severe pulmonary 
hypertension and concomitant 
haematological malignancy were 
implanted. According to standard 
operating procedures, all patients 

were uptitrated with subcutaneous 
treprostinil.

Eligibility for anaesthesia and 
pump implantation was indepen-
dently assessed by the pulmonary 
hypertension specialist, anaesthe-
siologist, and surgeon. A dedicated 
surgical team performed all implan-
tations. No perioperative complica-
tions were observed.

In the third patient, a postopera-
tive bleeding episode was managed 

during a hospital stay. No other 
complications or infections were 
observed. The first patient died 
from the underlying malignancy 12 
months after pump implantation.

A fourth patient, a 65-year-old 
female with post polycythemia vera 
myelofibrosis is on the waiting list 
for implantation because thrombo-
cytopenia, a known side effect of 
ruxolitinib, is now a contraindication 
to surgery.

Dr Steringer-Mascherbauer 
concluded that the coincidence of 
life-threatening diseases presents 
an extraordinary challenge. With 
intensive cooperation between all 
departments involved and extensive 
experience with the implantation 
procedure, the pump can be safely 
offered, even to patients with severe 
haematologic comorbidities such as 
lymphoma.

The implantation of a gas driven 
pump for treprostinil therapy has not 
yet been reported in patients with 
severe haematologic comorbidity, 
and must be restricted to surgically 
experienced, specialised pulmonary 
hypertension centres. 

   With intensive cooperation between all departments involved and extensive experience with the 
implantation procedure, the pump can be safely offered, even to patients with severe haematologic 
comorbidities such as lymphoma.

CONFERENCE COVERAGE

PRACTICEUPDATE CARDIOLOGY

10



Gas-driven implantable pump proves successful for treprostinil 
administration to patients with pulmonary hypertension
In the first report on surgical interventions in a large cohort of pulmonary hypertension patients, an implanted pump delivering treprostinil has been 
proven effective.

In 2009, a gas-driven implantable 
infusion pump was introduced 
for intravenous delivery of 

treprostinil for patients with pul-
monary hypertension. Since 2010, 
Dr Steringer-Mascherbauer’s centre 
has acquired vast experience with 
this innovative treatment explains 
Regina Steringer-Mascherbauer, 
MD, of KH Elisabethinen, Linz, 
Austria.

Parenteral treprostinil has been 
administered without the frequent 
local side effects of subcutaneous 
infusion, a major step forward. A 
fully implantable gas-driven pump 
system minimises the risk of rare 

but life-threatening line infections 
as compared to intravenous delivery 
with external pumps. Surgical inter-
vention may be needed in cases of 
drug delivery issues.

More than 36 patients were im-
planted and followed between 2010 
and 2015. Data were documented in 
the Elisabethinen Linz Pulmonary 

Hypertension Registry.
No intraoperative complications 

were observed.
During more than 63 patient-

years of follow-up, only five surgical 
interventions were needed in four 
patients 2, 4 ,8, and 28 months after 
implantation.

Catheter kinking was managed 

with local anaesthesia, and the other 
surgical interventions required gen-
eral anaesthesia. One pump had to 
be refixed at the fascia. In another 
patient, a possible catheter occlu-
sion required replacement of a part 
of the implanted catheter.

In a second session, a catheter 
loop due to noncoaxial implantation 
required complete catheter replace-
ment. One pump had to be replaced 
as substantial weight loss led to ro-
tation of the pump, rendering refill 
nearly impossible. Despite a seroma 
that resolved without surgical inter-
vention after pump replacement, no 
complications occurred.

Dr Steringer-Mascherbauer 
concluded that in this first report 
on surgical interventions in a large 
cohort of pulmonary hyperten-
sion patients, an implanted pump 
delivering treprostinil was proven 
effective. Needed interventions 
were performed without complica-
tions. Close patient monitoring at 
a specialised, pulmonary arterial 
hypertension expert centre is recom-
mended in case of catheter-related 
possible occlusion alarm, to renew 
the complete catheter. Catheters or 
even pumps can be replaced safely 
if needed. 

Long-term mechanical ventilation is effective 
adjunctive therapy for children with severe 
pulmonary hypertension
In children with severe lung disease and severe pulmonary hypertension, long-term mechanical 
ventilation has been shown to offer an effective clinical benefit as adjunctive therapy to vasodilator 
medications in those who, without such therapy, death is the likely outcome.

The mortality rate of infants with 
severe chronic lung disease and 
pulmonary hypertension remains 

very high at around 70%, despite the 
availability of multiple vasodilator 
agents which have greatly improved the 
survival of children with pulmonary hy-
pertension, explains Paul H. Sammut, 
of the University of Nebraska Medical 
Centre, Omaha.

The effects of hypercarbia on pulmo-
nary artery pressure have been shown 
to be variable, but most clinicians be-
lieve hypercarbia exerts a significant 
pulmonary vasoconstricting effect and 
negative effect on the vasodilating ca-
pability of other agents.

Mechanical ventilation is capable 
of improving the hypercarbia level 
in these patients and, therefore, the 
potential to reduce the severity of pul-
monary hypertension. Very few clinical 
studies have addressed this topic and 
almost no reports can be found in the 
paediatric literature.

Dr Sammut described the outcomes 
of six children who underwent tracheos-
tomy tube placement and long-term (7 
months to 8 years) mechanical ventila-
tion, in addition to multiple-agent vaso-
dilator therapy. All fell into the category 
described above and almost certainly 
would have died without this therapy.

Three children had pulmonary hypo-
plasia due to congenital diaphragmatic 
hernias, two had bilateral hypoplasia due 

to other aetiologies, and one had severe 
multicystic lung disease with anomalous 
pulmonary arterial supply. All received 
mechanical ventilation soon after birth 
and a tracheostomy tube later on. Two 
underwent extracorporeal membrane 
oxygenation for a period early in their 
course.

None of the patients has died. Three 
children, age 8 years, 17 months, and 

7 months, suffer from persistent, 
severe pulmonary hypertension 
(>2/3 systemic level) and remain 
ventilated but are active. One at-
tends school, in fact.

The child with multicystic 
lungs remains ventilated but 
exhibits near-normal pulmonary 
artery pressure. One child has 
normal pulmonary artery pres-
sure at baseline and enjoys many 
daytime hours off the ventilator.

The sixth child was decannulat-
ed at 33 months and is an active 
4-year-old with normal pulmonary 
artery pressure.

Dr Sammut concluded that, in 
children with severe lung disease 
and severe pulmonary hyperten-
sion, long-term mechanical 
ventilation was shown to offer 
an effective clinical benefit as 
adjunctive therapy to vasodilator 
medications in those who, with-
out such therapy, death is the 
likely outcome.

Long-term mechanical ventilation can 
offer the chance of possible resolution 
of pulmonary hypertension in some 
children with severe lung disease and, 
in those whose pulmonary hypertension 
will not improve, it helps maintain sur-
vival such that other interventions (such 
as lung transplantation) may be more 
successful than if tried in the neonatal 
period. 

With intensive cooperation between all departments 
involved and extensive experience with the 
implantation procedure, the pump can be safely 
offered, even to patients with severe haematologic 
comorbidities such as lymphoma.  >10

   Prior to inclusion in the study, 72 patients with sleep apnoea 
hypopnoea syndrome and 23 snoring subjects underwent 
polysomnography and echocardiography to evaluate their 
heart structure, haemodynamic parameters, and the presence 
or absence of pulmonary hypertension. >12

 In this first report on surgical interventions in a large cohort of 
pulmonary hypertension patients, an implanted pump delivering 
treprostinil was proven effective. Needed interventions were 
performed without complications.
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The incidence of obstructive sleep apnoea 
hypopnoea syndrome correlates with that of 
pulmonary hypertension
More than half of a cohort of patients with pulmonary artery systolic pressure ≥40 mmHg, and these patients had 
more severe sleep apnoea hypopnoea syndrome. 

Sleep apnoea hypopnoea syndrome is as-
sociated with cardiovascular complica-
tions, including pulmonary circulation 

and systemic circulation, explains  J. Zhang, 
MD, of the General Hospital of Ningxia Med-
ical University, Yinchuan, China. Dr Zhang 
and colleagues set out to evaluate the impact 
of sleep apnoea hypopnoea syndrome on pul-
monary hypertension and right heart function.

Prior to inclusion in the study, 72 patients 
with sleep apnoea hypopnoea syndrome and 
23 snoring subjects underwent polysomnog-
raphy and echocardiography to evaluate their 
heart structure, haemodynamic parameters, 
and the presence or absence of pulmonary 
hypertension. Of the 72 patients with sleep 
apnoea hypopnoea syndrome detected by 
echocardiography, 28 (38.89%) were found to 

also suffer from pulmonary hypertension (pul-
monary artery systolic pressure ≥40 mmHg).

Only four of the 23 snoring subjects 
(17.39%) had pulmonary hypertension. Sig-
nificantly more patients with sleep apnoea 
hypopnoea syndrome had pulmonary hyper-
tension than snoring subjects (P < 0.05).

Significantly more patients with pulmonary 
hypertension exhibited right cardiac structural 

impairment than those without pul-
monary hypertension (P < 0.05 or 
< 0.01).

The degree of pulmonary hyperten-
sion and right heart structure/haemo-
dynamic change in patients with sleep 
apnoea hypopnoea syndrome and 
pulmonary hypertension correlated 
well with the severity of sleep apnoea 
hypopnoea syndrome.

Dr Zhang concluded that the inci-
dence of sleep apnoea hypopnoea syn-
drome with pulmonary hypertension 
was higher; and pulmonary hyperten-
sion severity and right heart structural 
impairment in patients with sleep ap-
noea hypopnoea syndrome correlated 
with the severity of obstructive sleep 
apnoea hypopnoea syndrome.

The findings are a reminder to pay 
attention to pulmonary hypertension 
detection in patients with sleep ap-
noea hypopnoea syndrome. 

Inflammatory response may play a key role in 
COPD-related pulmonary hypertension
C-reactive protein and procalcitonin may play a very important role in the formation of chronic obstructive 
pulmonary disease-related pulmonary hypertension.

Investigators set out to explore the blood 
percentage of neutrophils, C-reactive 
protein, and procalcitonin in patients 

with chronic obstructive pulmonary disease 
with and without pulmonary hypertension, 
and to explore the significance of the in-
flammatory response in chronic obstruc-
tive pulmonary disease-related pulmonary 
hypertension, explains Jing-Cheng Dong, 
PhD, of Nanjing Chest Hospital, China.

From 2013 to 2015, 72 patients with 
acute exacerbation of chronic obstructive 
pulmonary disease were divided into those 
with and without pulmonary hypertension 
according to pulmonary artery systolic pres-
sure >40 mmHg. Twenty healthy persons 
were selected as a control group at the same 
period.

The two groups with chronic obstructive 
pulmonary disease were screened for serum 
procalcitonin; C-reactive protein; white 
blood cell count; neutrophil classification; 
smoking status; and comorbidities such as 
heart failure, hypertension, and diabetes. To 
compare levels of blood neutrophil percent-
age, C-reactive protein and procalcitonin 
were measured before after treatment. Cor-
relations between blood neutrophil percent-
age, C-reactive protein, and procalcitonin 
levels and pulmonary artery systolic pres-
sure were then analysed.

Compared with the control group before 
treatment, patients with chronic obstructive 
pulmonary disease and pulmonary hyper-
tension exhibited a serum procalcitonin 
concentration of 0.24 ± 0.43 ng/mL Those 
without pulmonary hypertension exhibited 
a serum procalcitonin concentration of 
0.08 ± 0.07 ng/mL (difference statistically 
significant).

Patients with chronic obstructive pulmo-
nary disease and pulmonary hypertension 
demonstrated a serum C-reactive protein 
concentration of 23.78 ± 42.79 ng/mL. 
Those without pulmonary hypertension 
demonstrated a serum C-reactive pro-
tein concentration of 2.58 ± 2.10 ng/mL 
(P < 0.05).

Procalcitonin and C-reactive protein 
were positively correlated in patients with 
acute exacerbation of chronic obstructive 
pulmonary disease (r = 0.63, P < 0.05). No 
correlation was observed between lower 
counts of peripheral white blood cells and 
length of hospital stay.

After treatment, in patients with chronic 
obstructive pulmonary disease and pulmonary 
hypertension, serum procalcitonin concen-
tration was 0.20 + 0.08 ng/mL. In patients 
with chronic obstructive pulmonary disease 
without pulmonary hypertension, serum pro-
calcitonin concentration was 0.21 ± 0.15 ng/
mL (difference not statistically significant).

Before treatment, patients with chronic 
obstructive pulmonary disease and pulmo-
nary hypertension, serum C-reactive protein 
concentration was 25.31 ± 0.73 ng/mL. In 
those with chronic obstructive pulmonary 
disease without pulmonary hypertension, 
serum C-reactive protein concentration 
was 22.96 ± 0.96 ng/mL (difference not 
statistically significant).

Dr Dong concluded that neutrophils, C-
reactive protein, and procalcitonin were not 
only involved in the inflammation of airways 
and lung parenchyma, but also may play 
a very important role in chronic obstruc-
tive pulmonary disease-related pulmonary 
hypertension. 

 Neutrophils, C-reactive protein, and procalcitonin were not only involved in 
the inflammation of airways and lung parenchyma, but also may play a very 
important role in chronic obstructive pulmonary disease-related pulmonary 
hypertension.

Balloon 
pulmonary 
angioplasty 
reduces mean 
pulmonary 
arterial pressure 
to ≤30 mmHg 
in patients with 
CTEPH
Balloon pulmonary angioplasty has 
been proven effective to reduce 
mean pulmonary artery pressure to 
<30  mmHg, and the duration from 
symptom onset and diastolic pulmo-
nary arterial pressure were determin-
ing factors in this success.

Patients with chronic thromboembolic pul-
monary hypertension with mean pulmonary 
arterial pressure ≤30 mmHg have been 

shown to have a better prognosis than those with 
mean pulmonary arterial pressure >30 mmHg, ex-
plains Akihiro Tsuji, MD, of the National Cerebral 
and Cardiovascular Centre, Suita, Osaka, Japan.

Recently, balloon pulmonary angioplasty was 
developed as an alternative therapy for inoper-
able patients with chronic thromboembolic pul-
monary hypertension. Dr Tsuji and colleagues 
set out to clarify predicting factors for attaining 
mean pulmonary arterial pressure ≤30 mmHg 
after balloon pulmonary angioplasty.

Between 2012 and 2014, 35 inoperable pa-
tients with chronic thromboembolic pulmonary 
hypertension qualified for the study. Clinical 
and haemodynamic data were collected and pa-
tients divided into two groups: 27 patients with 
mean pulmonary arterial pressure ≤30 mmHg 
and eight with mean pulmonary arterial pres-
sure >30 mmHg. Parameters associated with 
attainment of mean pulmonary arterial pressure 
≤30  mmHg were evaluated.

A total of 148 balloon pulmonary angioplasty 
sessions were performed in 35 patients, an av-
erage of 4.2 ± 1.4 sessions per patient, were 
performed to treat 569 lesions. No patients 
needed mechanical respiratory or circulatory 
support, and no deaths were reported during 
the balloon pulmonary angioplasty procedures.

Patients were followed for an average of 4.3 ± 
2.4 months. In multivariate analysis, the dura-
tion from symptom onset and baseline diastolic 
pulmonary arterial pressure were the only fac-
tors predicting attainment of mean pulmonary 
artery pressure ≤30 mmHg.

Dr Tsuji concluded that balloon pulmonary 
angioplasty was effective in reducing mean pul-
monary artery pressure to ≤30 mmHg. Duration 
from symptom onset and diastolic pulmonary 
arterial pressure were the determining factors 
in this reduction.

It is important to evaluate factors predictive 
of effectiveness before performing balloon pul-
monary angioplasty. Such evaluation may lead to 
selection of appropriate therapy, such as balloon 
pulmonary angioplasty alone, medical therapy 
alone, or both. 

   It is important to evaluate factors 
predictive of effectiveness before 
performing balloon pulmonary 
angioplasty. 
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JOURNAL SCAN 
Blood pressure variability and cognitive decline
Hypertension

Take-home message
• The authors evaluated 976 adults prospectively to assess the association 

between blood pressure and cognitive decline. Results showed that visit-
to-visit variability in systolic pressure was associated with a faster decline 
in cognitive function.

• Visit-to-visit variability in diastolic pressure was associated with a faster 
decline in cognitive function in those aged 55 to 64 years only.

Dr Ronald G Victor 

Blood pressure (BP) is the most variable 
measurement in everyday outpatient 
medicine. In a given patient, BP varies 
from beat-to-beat, hour-to-hour, night 
and day, and with the normal ebb and 
flow of daily emotional and physical ac-
tivities. It also varies from one medical 
office visit to the next.

While such visit-to-visit variability in 
BP could be secondary to intermittent 
medication non-compliance, it could 
also indicate a primary problem in vas-
cular health. Professor Peter Rothwell 
and coworkers at the University of Ox-
ford suggested that stiff arteriosclerotic 
conduit vessels could impair barorecep-
tor buffering of BP and respond to small 
changes in intravascular volume status 
with large increases and decreases in 
BP. In this issue of Hypertension, two 
observational studies add further sup-
port to Professor Rothwell’s hypothesis.

In a retrospective analysis of the massive 
ALLHAT study (Antihypertensive and 
Lipid-Lowering Treatment to prevent 
Heart Attack Trial), the authors found that 
patients with self-reported medication 
nonadherence were more likely to have 
higher visit-to-visit BP variability, which 

only partially explained the association 
of higher visit-to-visit BP variability with 
increased risk of major cardiovascular 
events. Self-reported medication non-
adherence is very weakly associated 
with actual drug blood levels, which are 
far more accurate.

In the second study, using observational 
data from the China Health and Nutrition 
Survey conducted between 1997 and 
2004, the authors found that patients 
with high visit-to-visit BP variability had 
a higher risk of cognitive decline. Again, 
the association was independent of 
average BP. 

While BP variability certainly is an im-
portant topic, this work will not impact 
clinical practice without randomised 
controlled trials to find the optimal 
drug regimens that affect 24-hour BP 
variability rather than clinic BP variability 
in such a way as to minimise the risk 
of major cardiovascular events from 
hypertension.

Abstract
The association between visit-to-visit 
variability of blood pressure (BP) and 
cognitive decline over time remains 

incompletely understood in a general 
population of older adults. We assessed 
the hypothesis that higher visit-to-visit 
variability in BP, but not mean BP, would 
be associated with faster decline in 
cognitive function among community-
dwelling older adults. This prospective 
cohort study comprised 976 adults who 
had 3 or 4 visits with BP measurements 
as part of the China Health and Nutri-
tion Survey from 1991, up to their first 
cognitive tests, and completed cognitive 
screening tests at ≥2 visits in 1997, 2000, 
or 2004. Visit-to-visit BP variability was 
expressed as the SD, coefficient of vari-
ation, or as the variation independent 
of mean BP across visits conducted at 
a mean interval of 3.2 years. Mean (SD) 
age at the first cognitive test was 64 
(6) years. Using multivariable-adjusted 
linear mixed-effects models, we found 
higher visit-to-visit variability in systolic 

BP, but not mean systolic BP, was associ-
ated with a faster decline of cognitive 
function (adjusted mean difference [95% 
confidence interval] for high versus low 
tertile of SD variability: standardised 
composite scores -0.038 standard 
units (SU)/y [-0.066 to -0.009] and 
verbal memory -0.041 SU/y [-0.075 to 
-0.008]). Higher visit-to-visit variability in 
diastolic BP was associated with a faster 
decline of cognitive function, independ-
ent of mean diastolic BP, among adults 
aged 55 to 64 years but not those ≥65 
years. Our results suggest that higher 
long-term BP visit-to-visit variability is as-
sociated with a faster rate of cognitive 
decline among older adults.
Visit-to-visit variability in blood pres-
sure is related to late-life cognitive 
decline Hypertension 2016; [EPub 
ahead of print], B Qin, AJ Viera, P 
Muntner, et al.

JOURNAL SCAN 
Statin therapy improves outcomes in patients with coronary spasm
Journal of the American Heart Association 

Take-home message
• In a retrospective study, the data of 640 patients with vasospastic angina who had no evidence of 

significant coronary artery stenosis were examined. Patients were followed for up to 12 years. Patients 
who were taking statins on admission had a 95.2% rate of dyslipidaemia compared with 26.5% of 
patients who were not taking statins on admission. Statin therapy was shown to be negatively as-
sociated with the primary endpoint of major cardiac events (MACE), including cardiac death, nonfatal 
myocardial infarction, and unstable angina (HR, 0.11; P = 0.033). Patients in the statin group also had 
a better 5-year survival without MACE (100% vs 91.7%; P = 0.002).

• Use of statin therapy, independent of level of dyslipidaemia control, was associated with a lower rate 
of MACE and improved prognosis in patients with vasospastic angina and no evidence of obstructive 
coronary artery disease.

BACKGROUND Statin therapy reduces the risk 
of cardiovascular events in patients with 
obstructive coronary artery disease. The 
aim of the present study was to determine 
the effects of statins on the prognosis of 
patients with coronary vasospastic angina 
(VSA) free of significant atherosclerotic 
stenosis.

METHODS AND RESULTS After exclusion of 
475 from 1877 consecutive patients who 
underwent an acetylcholine-provocation 
test between January 1991 and December 
2010, data of 640 VSA patients without 
significant organic stenosis of the remain-
ing 1402 were analysed retrospectively. 
Propensity score matching was performed 
to reduce the effect of treatment-selection 
bias and possible confounders. The primary 
endpoint was major adverse cardiac events 
(MACE), including cardiac death, nonfatal 
myocardial infarction, and unstable angina. 
Among the study population, dyslipidaemia 
on admission was identified in 160 of 168 
(95.2%) patients of the statin group com-
pared with only 125 of 472 (26.5%) of the 
no-statin group. Of the 640 patients, 24 
(3.8%) developed MACE. Multivariate Cox 
hazard regression analysis identified statin 
therapy as a significant negative predictor 
of MACE (hazard ratio, 0.11; 95% CI, 0.02-
0.84; P = 0.033). In the propensity-score 
matched cohorts (n=128 each), Kaplan-Meier survival 
curve showed a better 5-year MACE-free survival rate 
for patients of the statin group compared to the no-
statin group (100% vs 91.7%, respectively; P = 0.002).

CONCLUSIONS Statin therapy correlated with a lower 
rate of cardiovascular events in VSA patients free of 

significant organic stenosis. Statins seems to improve 
the prognosis of VSA patients free of significant or-
ganic stenosis.
Impact of statin therapy on clinical outcome in 
patients with coronary spasm. J Am Heart Assoc 
2016;5(5):e003426, M Ishii, K Kaikita, K Sato, et al.

JOURNAL SCAN 
Trends in 
hypertension 
management and 
mortality among 
octogenarians
Hypertension

Take-home message
• This study evaluated data from 

a longitudinal study of octoge-
narians to better understand 
the relationship among hyper-
tension, treatment of hyperten-
sion, and mortality in this age 
group compared with that in 
younger adults (50–79 years). 
Prevalence of hypertension 
in the study group was 40%, 
with an approximate 90% rate 
of treatment and target blood 
pressure of <150/90 mmHg 
achieved in 59% of patients. 
Highest all-cause mortality was 
associated with the lowest SBP 
(<110 mmHg); lowest all-cause 
mortality was associated with 
SBP 140 to 149 mmHg and 160 
to 169 mmHg.

• The study results revealed 
a trend toward increased 
hypertension treatment in 
octogenarians but also sug-
gest that stringent control of 
hypertension is not associated 
with improved mortality.

ABSTRACT The role of hypertension 
management among octogenar-
ians is controversial. In this long-
term follow-up (>10 years) study, we 
estimated trends in hypertension 
prevalence, awareness, treatment, 
and control among octogenarians, 
and evaluated the relationship 
of systolic blood pressure (SBP) 
ranges with mortality. Data were 
based on the English Longitudinal 
Study of Ageing (ELSA). Outcome 
measures were hypertension 
prevalence, awareness, treatment 
and control, and cardiovascular 
disease, and all-cause mortality 
events. Participants were separat-
ed into 8 categories of SBP values 
(<110, 110–119, 120–129, 130–139, 
140–149, 150–159, 160–169, and 
>169 mmHg). Among 2692 octoge-
narians, mean SBP levels declined 
from 147  mmHg in 1998/2000 
to 134  mmHg in 2012/2013. The 
decline was of lower magnitude 
in the 50 to 79 years old sub-
group (n=22007). Hypertension 
prevalence and awareness were 
40% and 13%, respectively, higher 
among octogenarians than the 
50 to 79 years of age subgroup, 
but hypertension treatment rates 
were similar (≈90%). Around 47% 
of the treated octogenarians 
achieved conventional BP targets 
(<140/90 mmHg), increasing to 59% 
when assessed against revised 
targets (<150/90 mmHg). All-cause 
mortality rates were higher (hazard 
ratio, 1.55; 95% confidence inter-
val, 0.89–2.72) at lower extremes 
of SBP values (<110 mmHg). The 
lowest cardiovascular disease 
and all-cause mortality risk among 
treated octogenarians was ob-
served for an SBP range of 140 
to 149 mmHg (1.04, 0.60–1.78) and 
160 to 169 mmHg (0.78, 0.51–1.21). 
An increasing trend in hyperten-
sion awareness and treatment 
was observed in a large sample 
of community-dwelling octogenar-
ians. The results do not support 
the view that more stringent BP 
targets may be associated with 
lower mortality.
Longitudinal trends in hyperten-
sion management and mortality 
among octogenarians: prospec-
tive cohort study. Hypertension 
2016; [EPub ahead of print], A 
Dregan, R Ravindrarajah, N Hazra, 
et al.

JOURNAL SCAN 
2016 European guidelines 
on cardiovascular disease 
prevention
European Heart Journal 

Take-home message
• The Sixth European Joint Task Force is 

responsible for the 2016 guidelines, an 
evidence-based consensus on cardiovas-
cular disease (CVD) prevention. The authors 
emphasise that CVD prevention is a coordi-
nated set of actions, for both individuals and 
populations. Preventive measures to curtail 
smoking lower the rates of coronary artery 
disease. Other risk factors covered include 
physical activity, nutrition, body weight, 
and many associated conditions such as 
diabetes and hypertension. Current treat-
ment options are described for CVD and 
associated diseases. Although outcomes 
continue to improve, CVD still ranks high as 
a cause of morbidity and mortality.

• The 2016 European Guidelines on Car-
diovascular Disease Prevention in Clinical 
Practice is not only a comprehensive set 
of guidelines but a thorough review of 
CVD, risk factors, and remaining gaps in 
knowledge.

ABSTRACT Cardiovascular disease (CVD) preven-
tion is defined as a coordinated set of actions, at 
the population level or targeted at an individual, 
that are aimed at eliminating or minimising the 
impact of CVDs and their related disabilities. 
CVD remains a leading cause of morbidity and 
mortality, despite improvements in outcomes. 
Age-adjusted coronary artery disease (CAD) 
mortality has declined since the 1980s, particu-
larly in high-income regions. CAD rates are now 
less than half what they were in the early 1980s 
in many countries in Europe, due to preventive 
measures including the success of smoking leg-
islation. However, inequalities between countries 
persist and many risk factors, particularly obesity 
and diabetes mellitus (DM), have been increasing 
substantially.
2016 European guidelines on cardiovascular 
disease prevention in clinical practice. Eur 
Heart J 2016;[EPub Ahead of Print], MF Piepoli, 
AW Hoes, S Agewall, et al.
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 NEWS

Death and stroke rates are equivalent 
for surgery and TAVR at 2 years
Intermediate-risk patients with severe aortic 

stenosis who receive minimally invasive tran-
scatheter aortic valve replacement (TAVR) 

experience similar rates of death and disabling 
strokes after 2 years as those undergoing standard 
open heart surgical replacement.

This outcome of the randomised, controlled 
Placement of AoRtic TraNscathetER Valves 
(PARTNER) 2A noninferiority trial – the first to 
evaluate TAVR in patients considered at inter-
mediate risk – suggests that TAVR is at least as 
safe and effective as surgery in these patients. 
Results were presented at the American College 
of Cardiology’s 65th Annual Scientific Session.

Patients receiving TAVR also experienced 
shorter hospital stays and a lower incidence of 
some major complications than those undergoing 
surgery.

Martin B. Leon, MD, of New York Presbyterian 
Medical Centre and coprincipal investigator of 
the PARTNER trials, explained that roughly one 
in five patients undergoing surgical aortic valve 
replacement in the US are at intermediate risk; 
so intermediate- and high-risk patients comprise 
the top quartile of patients needing an aortic valve 
replacement.

He said, “For the past 5 years, TAVR has been 
growing in use and acceptance largely based on 
clinical evidence from multiple randomised con-
trolled trials. These have been limited to patients 
at the highest risk for surgery, however. We have 
demonstrated that death and stroke are equiva-
lent in these patients and may be fewer in the 
transfemoral group.”

Outcomes using the Sapien XT valve were com-
pared with open heart surgery valve replacement 
among 2032 intermediate-risk patients treated 
between 2011 and 2013 at 57 sites, all but two 
in the US. Patients were randomly assigned to 
TAVR (n=1011) or surgery (n=1021). Of those 
in the TAVR group, 76% underwent transfemoral 
placement, and the rest, transthoracic placement 
in which the new valve was threaded through a 
cut in the chest wall.

Results in meeting the primary endpoint of 
all-cause death and disabling strokes were com-
parable at 2 years: 19.3% for TAVR and 21.1% for 
surgery. Among TAVR patients with transfemoral 

placement of the valve, the combined rate of 
death and disabling stroke was lower, 16.8% for 
TAVR vs 20.4% for surgery (P = 0.05).

“When we compared transthoracic TAVR pa-
tients to those having surgery, they were about the 
same. The transfemoral group clearly experienced 
lower rates of death and strokes,” Dr Leon said.

The researchers also found significant differ-
ences in the secondary clinical endpoints of hospi-
tal stay, valve function, and major complications. 
Some favoured TAVR, some surgery. For example, 
TAVR patients spent less time in the hospital. 
Average time in the intensive care unit was 2 days 
with TAVR vs 4 days with surgery, and average 
hospitalisation for TAVR was 6 days vs 9 days with 
surgery. TAVR also appeared to improve aortic 
valve areas more than surgery, meaning that the 
valve performed better as measured by echocar-
diography through 2 years.

TAVR also yielded significantly lower rates of 
acute kidney injury, severe bleeding events, and 
new-onset atrial fibrillation than surgery. The 
surgery group, on the other hand, experienced 
fewer major vascular complications and paraval-
vular regurgitation.

“Two-year follow-up allowed enough time to ac-
curately assess the relative performance of these 
two valve replacement therapies. He added, add-
ing that he suspects the findings will potentially 
affect future clinical TAVR guidelines,” Dr Leon 
said. 

“We know surgery is good, but it is a major 
procedure and for many patients, a less invasive 
approach may be preferable. As we continue to 
evolve the procedure and technology, it’s impor-
tant to know whether TAVR is an effective alterna-
tive in these lower-risk patients,” he said. 

JOURNAL SCAN 
Increased incidence of ventricular arrhythmias in patients with advanced cancer and ICDs
Journal of the American College of Cardiology: Clinical Electrophysiology 

Take-home message
• This is a retrospective study in which patients with an implantable cardioverter-defibrillator (ICD) and 

cancer diagnosis were followed from January 2007 to June 2015 for incidence of ventricular fibrillation 
(VF) or ventricular tachycardia (VT). At the time of ICD placement, 209 of 1598 patients (13.1%) had a 
known cancer diagnosis. In 102 patients (6.4%), cancer diagnosis was made after the ICD was placed. 
In 23.2 ± 23.6 months of follow-up after cancer diagnosis, 32% of patients had at least one episode of 
VF or VT. VF/VT events per month were significantly higher after cancer diagnosis (1.19 ± 0.32 vs 0.12 ± 
0.21; P = 0.03) and increased in patients with stage IV cancer compared with earlier stages (P = 0.03), 
with the incidence of VT/VF reported at 41.2% in this group.

• Ventricular arrhythmias occur in 32% of patients with an ICD after a diagnosis of cancer, with the inci-
dence increasing to 41.2% in end-stage cancer. The issue of ICD management should be addressed 
in discussions about end-of-life care when applicable.

Abstract
OBJECTIVES This study evaluated the incidence of 
ventricular arrhythmia and implantable cardioverter-
defibrillators (ICDs) therapies in patients with a diag-
nosis of cancer.

BACKGROUND  Cardiac disease and cancer are preva-
lent conditions and share common predisposing fac-
tors. No studies have assessed the impact of cancer 
on the burden of ventricular arrhythmia in patients with 
cancer and ICDs.

METHODS  Retrospective study of patients with an ICD 
and cancer followed from January 2007 to June 2015. 
Rates of ventricular tachycardia (VT) and ventricular 
fibrillation (VF) before and after patients’ cancers were 
diagnosed were evaluated by searching device data 
collection systems. Rates were adjusted for length of 
follow-up and compared using the Wilcoxon test, and 
times to first therapy following diagnosis (stages I to 
III vs IV) were compared using Kaplan-Meier curves 
and log-rank test.

RESULTS  Among 1598 patients with an ICD, 209 patients 
(13.1%) had a pathological diagnosis of malignancy; and in 
102 patients (6.4%), malignancy was diagnosed following 
device insertion. After the diagnosis of cancer, 32% of 
patients experienced VT/VF over 23.2 ± 23.6 months, 
and the frequency of arrhythmic events was significantly 
increased after the diagnosis (1.19 ± 0.32 vs 0.12 ± 0.21 epi-
sodes per month, respectively; P = 0.03). The incidence 
of VT/VF was markedly higher in patients with stage IV 
cancer than in those with earlier stages (P = 0.03). In this 
group, the incidence of VT/VF was 41.2%, with an average 
of 7.2 ± 18.5 events per patient, all of whom received ICD 
shocks. The rate of ICD deactivation in stage IV patients 
was 35.3%. Inappropriate therapies occurred in 13.7%, and 
atrial fibrillation was the most frequent cause.

CONCLUSIONS  One-third of patients who had received 
ICDs developed ventricular arrhythmia after a diagno-
sis of cancer. The incidence was significantly higher 
in those with advanced metastatic disease. Findings 
underscore the need to discuss ICD management as 
part of end-of-life care.
Increased Incidence of Ventricular Arrhythmias in 
Patients With Advanced Cancer and Implantable 
Cardioverter-Defibrillators JACC Clin Electrophysiol 
2016 May 18; [EPub Ahead of Print], A Enriquez, 
J Biagi, D Redfearn, et al.

JOURNAL SCAN 
Predictors and 
risk of ventricular 
tachyarrhythmias 
or death in black 
and white cardiac 
patients
Journal of the American 
College of Cardiology: 
Clinical Electrophysiology

Take-home message
• The authors studied ethnic dif-

ferences and predictors of ven-
tricular tachyarrhythmias (VTA) 
in 1777 patients (n = 139 black; 
n = 1638 white) implanted with 
ICDs or combined defibrillator 
and CRT (CRT-D). After 4 years 
of follow-up, multivariate analysis 
showed that blacks compared 
with whites had a higher risk of 
VTA or death (HR, 1.6; P = 0.002) 
and a higher risk of VTA alone 
(HR, 1.71; P = 0.002); this was 
consistent in both ICD and CRT-
D groups. Increased systolic 
blood pressure and larger car-
diac volume were independent 
risk factors for VTA in blacks.

• Blacks compared with whites 
had a higher risk of VTA and 
death in both ICD and CRT-D 
groups.

OBJECTIVES The study sought to 
analyse the risk of ventricular tach-
yarrhythmia (VTA) or death in black 
and white subjects implanted with 
implantable cardioverter-defibrilla-
tors (ICDs) or defibrillator and com-
bined cardiac resynchronization 
therapy (CRT-D) in the MADIT-CRT 
(Multicentre Automatic Defibrillator 
Implantation with Cardiac Resyn-
chronization Therapy) trial.

BACKGROUND There are limited data 
on ethnic differences in the risk for 
VTA in mildly symptomatic heart 
failure patients with left ventricular 
dysfunction.

METHODS The risk for first VTA 
(≥180  beats/min) or death was 
evaluated in black (n = 139) versus 
white (n = 1638) patients enrolled in 
the MADIT-CRT trial using Kaplan-
Meier survival analyses and Cox 
proportional hazards regression 
models after adjustment for rel-
evant clinical covariates. Multivari-
ate analysis was used to identify 
race-specific risk factors for VTA.

RESULTS At 4 years of follow-up, 
the cumulative probability for a 
first VTA or death was significantly 
higher among black patients (42%) 
as compared with whites (34%; 
log-rank P value for the overall 
difference during follow-up = 0.01). 
Multivariate analysis confirmed 
significantly higher risk of VTA 
or death (hazard ratio: 1.60; 95% 
confidence interval: 1.18 to 2.17; 
P = 0.002), and higher risk of 
VTA alone (hazard ratio: 1.71; 95% 
confidence interval: 1.22 to 2.41; 
P = 0.002) in blacks compared to 
whites. The findings were similar 
in both ICD and CRT-D implanted 
patients, with no significant race-
to-treatment-interaction (interaction 
P > 0.05). Independent risk factors 
for VTA among blacks included 
increased systolic blood pressure 
values and larger cardiac volumes.

CONCLUSIONS In the MADIT-CRT tri-
al, black patients had a significantly 
higher rate of ventricular tachyar-
rhythmias or death compared to 
whites, with either an implanted 
ICD or CRT-D.
Predictors and risk of ventricular 
tachyarrhythmias or death 
in black and white cardiac 
patients: an MADIT-CRT trial 
substudy. JACC Clin Electro-
physiol 2016 May 18; [EPub Ahead 
of Print], A Sabbag, I Goldenberg, 
AJ Moss, et al.
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 EXPERT OPINION 

Top abstracts from ACC 2016
RECOMMENDATIONS BY DR BEN SCIRICA

Session 401 – Opening showcase and the joint 
ACC/JACC late-breaking clinical trials featuring 
the Simon Dack lecture
401-17 – Blood pressure lowering in people at 
moderate risk. The HOPE-3 trial. EM Lonn.

Take-home message
• In the HOPE-3 trial, researchers randomised 

12,705 patients with moderate cardiovascular 
risk to evaluate candesartan/hydrochlorothi-
azide vs placebo for the primary prevention 
of cardiovascular events. In patients receiving 
candesartan/hydrochlorothiazide, there was 
a greater decrease in blood pressure (6.0/3.0 
mmHg) than in the placebo group. At baseline, 
mean blood pressure was 138.1/18.9 mmHg. 
The rate of cardiovascular death and events was 
signifi cantly lower among patients with a systolic 
blood pressure >143.5 mmHg receiving active 
treatment. Overall, the rate of cardiovascular 
death and events were similar between groups.

• In patients with an intermediate risk for car-
diovascular disease, researchers concluded 
that lowering blood pressure with candesartan/
hydrochlorothiazide was not associated with 
fewer major cardiovascular events than placebo.

401-18 – Eff ects of rosuvastatin on cardiovascular 
disease in moderate risk primary prevention in 
diverse ethnic groups. J Bosch.

Take-home message
• In the HOPE-3 trial, researchers randomised 

12,705 patients with moderate risk for car-
diovascular disease to evaluate rosuvastatin vs 
placebo for the primary prevention of cardiovas-
cular events. In patients receiving rosuvastatin, 
there was a greater decrease in LDL (26.5%) 
than in patients receiving placebo. Rosuvastatin 
was also associated with fewer cardiovascular 
deaths and events than placebo (P = 0.002 and 
P < 0.001, respectively). Muscle symptoms 
were more common in the rosuvastatin group.

• In patients with an intermediate risk for car-
diovascular disease, researchers concluded that 
rosuvastatin was associated with fewer major 
cardiovascular events than placebo.

401-19 – Eff ects of combined lipid and BP-lowering 
on cardiovascular disease in a moderate risk global 
primary prevention population. S Yusuf.

Take-home message
• In the HOPE-3 trial, researchers randomised 

12,705 patients with moderate risk for car-
diovascular disease to receive candesartan/
hydrochlorothiazide, rosuvastatin, or placebo 
in combination or alone. In patients receiving 
combined blood pressure and lipid-lowering 
therapy, there was a greater decrease in LDL 
(33.7 mg/dL) and a greater decrease in systolic 
blood pressure (6.2 mmHg) than in patients 
receiving dual placebo. The combined-therapy 
group also had a signifi cantly lower rates of 
cardiovascular death and events (P = 0.005 
and P = 0.003, respectively). Adverse events 
associated with combined therapy included 
muscle weakness and dizziness.

• In patients with an intermediate risk for car-
diovascular disease, researchers concluded that 
combined blood pressure and lipid-lowering 
therapy is associated with fewer cardiovascular 
events than placebo. 

Session 404 – Joint American College of 
Cardiology/Journal of the American Medical 
Association late-breaking clinical trials
404-08 – Impact of the cholesteryl ester transfer 
protein inhibitor evacetrapib on cardiovascular 
events: results of the ACCELERATE trial. SJ Nicholls, 
A Lincoff , P Barter, et al.

Take-home message
• In the ACCELERATE trial, researchers ran-

domised 12,092 patients with high-risk vascular 
disease to receive evacetrapib or placebo in 
addition to standard treatment. The trial was 
prematurely terminated due to clinical futility. 
No major safety concerns were observed.

• Researchers concluded that the addition of 
evacetrapib to standard treatment does not 
improve cardiovascular outcomes in patients 
with high-risk vascular disease. 

404-12 – Low-density lipoprotein cholesterol, 
familial hypercholesterolemia mutation status and 
risk for coronary artery disease. AV Khera, H-H Won, 
GM Peloso, et al.

Take-home message
• It is often thought that patients with severe hy-

percholesterolaemia have familial hypercholes-
terolaemia; therefore, researchers evaluated the 
presence of the familial hypercholesterolaemia 
(FH) mutation in patients with and without 
coronary artery disease (CAD). In patients 
without CAD and LDL ≥190 mg/dL, 1.9% car-
ried a FH mutation; in patients with CAD and 
LDL ≥190 mg/dL, 1.8% carried a FH mutation. 
Researchers also found that patients with LDL 
≥190 mg/dL who carried a FH mutation had a 22-
fold higher risk for CAD than patients with LDL 
≥190  mg/dL who did not carry a FH mutation.

• A small number of patients with severe hypercho-
lesterolemia carry a FH mutation, which is as-
sociated with a signifi cantly higher risk for CAD. 

Session 405 – Joint American College of 
Cardiology/TCT late-breaking clinical trials
405-12 – Eff ect of early administration of intravenous 
beta blockers in patients with ST-elevation myocardial 
infarction before primary percutaneous coronary 
intervention. The early-BAMI trial. V Roolvink, B Ibanez, 
JP Ottervanger, et al.

Take-home message
• The use of beta blockers before primary per-

cutaneous coronary intervention (PCI) is not 
well studied; therefore, in the Early-BAMI trial, 
researchers randomised 683 patients with ST-seg-
ment elevation myocardial infarction (STEMI) to 
receive intravenous metoprolol or placebo before 
PCI. The mean age was 62 years, and majority of 
patients were male (75%). Researchers did not 
fi nd a signifi cant difference in infarct size between 
the groups or in the rate of adverse events. The 
metoprolol group had a lower incidence of malig-
nant arrhythmias than the placebo group (3.6% 
vs 6.9%, respectively; P = 0.05).

• Metoprolol administered before primary PCI 
did not reduce infarct size when compared with 
placebo among patients with STEMI.

Session 410 – Joint American College of 
Cardiology/New England Journal of Medicine 
late-breaking clinical trials
410-08 – Antiarrhythmic drugs for shock-refractory 
out-of-hospital cardiac arrest: the resuscitation 
outcomes consortium amiodarone, lidocaine or 
placebo study. PJ Kudenchuk.

Take-home message
• In patients with out-of-hospital cardiac arrest 

(OHCA), antiarrhythmic drugs are often used 
for shock-refractory ventricular fi brillation or 
pulseless ventricular tachycardia, even though 
there is no proven survival benefi t. Researchers 
randomised 3027 patients with shock-refractory 
ventricular fi brillation or pulseless ventricular 
tachycardia OHCA to receive standard care 
along with amiodarone, lidocaine, or placebo. 
They did not fi nd differences in survival or 
neurologic outcome between the groups.

• Researchers concluded that survival and neuro-
logic outcomes were not improved with amiodar-
one or lidocaine when compared with placebo for 
OHCA due to initial shock-refractory ventricular 
fi brillation or pulseless ventricular tachycardia. 

Benjamin Morgan Scirica MD is Attending 

Cardiologist and Director, Quality Initiatives, 

Cardiovascular Division, 

Brigham and Women’s Hospital; 

Associate Professor of Medicine, 

Harvard Medical School; Senior 

Investigator, TIMI Study Group, 

Boston, Massachusetts.

JOURNAL SCAN 
Long-term benefi t 
of guideline-based 
treatment in 
acute myocardial 
infarction
Journal of the American 
College of Cardiology

Take-home message
• The long-term benefit (17 

years) of fi ve guideline-based 
therapies for acute myocar-
dial infarction was evaluated; 
therapies included aspirin, beta 
blockers, acute reperfusion 
therapy, door-to-balloon (D2B) 
time ≤90 minutes, and door-to-
needle (D2N) time to fi brinoly-
sis ≤30 minutes. Patients who 
received aspirin, beta blockers, 
and acute reperfusion therapy 
on presentation lived longer 
than those patients who did 
not: 0.78 (SE, 0.05), 0.55 (SE, 
0.06), and 1.03 (SE, 0.12) years, 
respectively. Patients with D2B 
and D2N times within the rec-
ommended time cut-off s had 
a life expectancy of 1.08 (SE, 
0.49) and 0.55 (SE, 0.12) years 
longer than their counterparts 
who received therapy outside 
those parameters.

• Not only does guideline-based 
therapy for acute myocardial in-
farction improve 30-day surviv-
al, it also results in a sustained 
benefi t in survival that can be 
observed as far out as 17 years.

BACKGROUND Guideline-based ad-
mission therapies for acute myo-
cardial infarction (AMI) signifi cantly 
improve 30-day survival, but little is 
known about their association with 
long-term outcomes.

OBJECTIVES This study evaluated 
the association of 5 AMI admission 
therapies (aspirin, beta-blockers, 
acute reperfusion therapy, door-
to-balloon [D2B] time ≤90 min, and 
time to fi brinolysis ≤30 min) with life 
expectancy and years of life saved 
after AMI.

METHODS We analysed data from the 
Cooperative Cardiovascular Project, 
a study of US Medicare benefi ciaries 
hospitalised for AMI, with 17 years of 
follow-up. Life expectancy and years 
of life saved after AMI were calcu-
lated using Cox proportional hazards 
regression with extrapolation using 
exponential models.

RESULTS Survival for recipients and 
non-recipients of the 5 guideline-
based therapies diverged early after 
admission and continued to diverge 
during 17-year follow-up. Receipt of 
aspirin, beta-blockers, and acute 
reperfusion therapy on admission 
was associated with longer life 
expectancy of 0.78 (standard er-
ror [SE]: 0.05), 0.55 (SE: 0.06), and 
1.03 (SE: 0.12) years, respectively. 
Patients receiving primary percu-
taneous coronary intervention (PCI) 
within 90 min lived 1.08 (SE: 0.49) 
years longer than patients with D2B 
times >90 min, and door-to-needle 
(D2N) times ≤30 min were associ-
ated with 0.55 (SE: 0.12) more years 
of life. A dose-response relationship 
was observed between longer D2B 
and D2N times and shorter life ex-
pectancy after AMI.

CONCLUSIONS Guideline-based 
therapy for AMI admission is as-
sociated with both early and late 
survival benefits, and results in 
meaningful gains in life expectancy 
and large numbers of years of life 
saved in elderly patients.
Association of Guideline-Based 
Admission Treatments and Life 
Expectancy After Myocardial 
Infarction in Elderly Medicare 
Benefi ciaries J Am Coll Cardiol 
2016;67:2378_2391, EM Bucholz, 
NM Butala, SL Normand, Y Wang, 
HM Krumholz.

JOURNAL SCAN 
Impact of post-PCI fractional fl ow reserve on clinical 
decision-making and long-term outcomes
JACC: Cardiovascular interventions

Take-home message
• The authors evaluated data from 574 consecutive patients who underwent PCI and in whom pre- and 

post-PCI fractional fl ow reserve (FFR) was measured. Patients were followed for 31   ± 16 months. 
PCI was associated with a signifi cant improvement in FFR (P < 0.0001). Post-PCI FFR measurement 
identifi ed 143 lesions (21%) in the ischaemic range (≤0.81) that were initially thought to be acceptable 
by angiography alone. FFR >0.86 was associated with a signifi cant decrease in major adverse 
cardiovascular events compared with FFR ≤0.86 (17% vs 23%; log-rank P = 0.02).

• FFR >0.86 is associated with improved outcomes after PCI, and measurement of post-PCI FFR 
increases identifi cation of clinically signifi cant lesions not seen on angiography.

OBJECTIVES This study sought to evaluate the impact 
of fractional fl ow reserve (FFR) after percutaneous 
coronary intervention (PCI) on subsequent in-lab in-
terventional management vessels that had undergone 
pre-PCI FFR and its prognostic value in predicting 
long-term (>1 year) outcomes.

BACKGROUND Post-PCI FFR has been shown to be a 
predictor of intermediate-term (6 months) adverse 
events. However, its impact on immediate post proce-
dure clinical decision making and long-term outcomes 
is not known.

METHODS Consecutive patients undergoing PCI who 
had pre- and post-PCI FFR evaluations were followed 
for major adverse cardiovascular events (MACE).

RESULTS In the study 574 patients (664 lesions) were 
followed for 31 ± 16 months. PCI led to signifi cant 
improvement in FFR from 0.65 ± 0.14 to 0.87 ± 0.08 
(P < 0.0001). Despite satisfactory angiographic appear-
ance, 143 lesions (21%) demonstrated post-PCI FFR in 
the ischaemic range (FFR ≤0.81). After subsequent 

interventions, FFR in this subgroup increased from 
0.78 ± 0.08 to 0.87 ± 0.06 (P < 0.0001). Final FFR cutoff  
of ≤0.86 had the best predictive accuracy for MACE 
and ≤0.85 for TVR. Patients who achieved fi nal FFR 
>0.86 had signifi cantly lower MACE compared to the 
fi nal FFR ≤0.86 group (17% vs 23%; log-rank P = 0.02). 
Final FFR ≤0.86 had incremental prognostic value 
over clinical and angiographic variables for MACE 
prediction.

CONCLUSIONS Post-PCI FFR reclassifi ed 20% of an-
giographically satisfactory lesions, which required 
further intervention thereby providing an opportunity 
for complete functional optimisation at the time of the 
index procedure. This is particularly important as FFR 
post-PCI FFR was a powerful independent predictor 
of long-term outcomes.
Utilizing post-intervention fractional fl ow reserve 
to optimize acute results and the relationship 
to long-term outcomes JACC Cardiovasc Interv 
2016;9(10):1022–1031, SK Agarwal, S Kasula, Y Ha-
cioglu, et al.
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